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OFrL IN THE NEAR AND MIDDLE EAST 


EN no other part of the world is the search for 
oil being pursued more ardently or by a greater 
number of interests than in the Near and Middle 
East. This is partly of course because the dis- 
coveries already made mark this as one of the great 
actual and still greater potential sources of oil 
supply. Partly no doubt it is because the location 
of these fields gives them a special strategic im- 
portance. Lying within the area where the three 
continents of the Eastern Hemisphere meet, their 
product is within convenient shipping distance of 
all the main ports of Europe, Asia and Africa. 

Aside from the world’s ever growing hunger for 
oil, indeed, no special reason is needed to explain 
the eagerness with which exploration is being 
pushed throughout the Near and Middle East. 
While the usefulness of petroleum as an agent of 
power has long been recognized the fact that 
modern industry is becoming each year more and 
more completely dependent upon it adds steadily 
to its importance in this respect. In the council 
chambers of many a government a factor even 
more formidable is the absolutely essential part 
that petroleum plays in the conduct of present day 
warfare. At a time when the more powerful nations, 
while protesting their devotion to peace, are 
bending their every energy to feverish preparation 
for war, provision of petroleum supplies is a phase 
of preparation that cannot be neglected. All 
governments that aspire to play a part in future 
history have been studying of late, with care, and in 
many cases with considerable anxiety, the question 
of where they shall find their needed supplies of 
oil when war does come. 

Very few countries are blessed with existing 
indigenous deposits sufficient for their needs. To all 
others the development of fresh fields is welcome 
because it lessens their risk of being left without 
imperatively needed products. 

Since 1930 consumption of petroleum and its 


products has risen roundly 40 percent, but outside 
the United States the increase has been nearly 60 
percent. As the most completely motorized of all 
countries the United States is far in the lead of all 
others in its use of oil but there is evidence that the 
rest of the world is starting out to catch up with 
America. Whether the outlook be for peace or for 
war any long time view is bound to raise the 
question as to where the vast quantities of oil cer- 
tain to be required for future use are to come from. 
Part of the answer to this question is being supplied 
by the Near and Middle East. While lran for some 
twenty years past has been supplying oil to parts 
of the East and to Europe it is only four years 
since the great pipeline across the deserts of 
Mesopotania placed the output of Kirkuk on the 
eastern shore of the Mediterranean. Since that 
time, however, activities in the vast territory from 
Egypt to India have moved at an accelerating pace. 
New fields have been discovered and are in process 
of development. Production has doubled and the 
entire area is being subjected to careful and ex- 
haustive exploration. Some of this work already has 
yielded gratifying results; some of it remains for the 
future to evaluate. Enough has been done, however, 
to demonstrate that this area is destined to be one 
of the more important oil producing sections of the 
world. 

Unlike the greater number of the world’s oil 
fields those of the Near and Middle East have a 
rich historic background and a picturesque setting 
all their own. Here, where civilization itself was 
cradled, where mankind's first known history was 
made, where treasures of the past lie buried, man 
has come again for help in his struggle for the 
mastery of forces the very existence of which was 
undreamed of in those ancient days. It is a long, 
long swing of Time's pendulum that is bringing 
these eastern lands back to share in the progress 
that began here more than 5,000 years ago. 














MEXICO’S Oil Industry After Expropriation 


Government Engaged in Race 
Against Time to Find Export Mar- 
kets—Shipments Far Below Nor- 
mal—President Promises Better 
Cenditions for Workers When 
Foreign Sales Increase—Criti- 


cism by the Press. 


Mexico City 


More than three months have passed 
since the Mexican government confiscated 
the properties of foreign-owned oil com- 
panies and entered the oil business on a 
major scale for its own account. Yet 
conditions in the industry are far from 
normal and the economic situation has 
become steadily more acute. Settlement of 
the issue between the government and the 
oil companies appears more remote than 
it did on March 18 when President Lazaro 
Cardenas decreed expropriation. The com- 
panies adhere to the stand they have taken 
from the beginning that the only possible 
solution of the controversy is the return of 
the seized properties to their possession. 
This is practically the position of both the 
British and United States governments, for 
while the latter admits the rights of Mexico 
to expropriate it insists that such action can 
be made lawful only by “prompt, assured 
and effective payment,” a condition that 
all parties admit is entirely beyond the 
power of Mexico to fulfil. 

Still pending is the companies’ appeal to 
the Supreme Court against the lower 
court’s decision upholding the expropriation 
order. In view of the subservience of the 
Mexican judiciary to the executive power, 
it is not expected that the Supreme Court's 
decision, when rendered, will alter the 
situation. Executives of some of the oil 
companies are still here but they hold no 
communication with government officials. 
Diplomatic exchanges between Mexico City 
and Washington are continuing but ap- 
parently are making little progress toward 
ending the impasse. 

Officially the Mexican government treats 
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expropriation as an accomplished fact and 
regards the matter of recompense to the 
oil companies as a minor question to be de- 
termined by negotiation. Its strategy is to 
prolong these negotiations as much as 
possible. The only definite suggestion for 
indemnification was the offer by President 
Cardenas to pay the companies out of 
proceeds of export sales of oil. This is a 
settlement that the companies declare they 
will never accept because it would postpone 
the recovery of their investment for years or 
possibly forever and because they would be 
aiding in their own spoliation. 

Many rumors are current, the latest 
being that the controversy would be settled 
within thirty days by return of the proper- 
ties on an agreement by which they would 
retain 62 percent of the oil produced, less 
export taxes. This is scoffed at in official 
circles and very possibly has no more basis 
in fact than many other stories that spring 
up from day to day. 

For the time being, at least, President 
Cardenas is far more concerned over the 
internal situation than with the protests of 
foreign governments or of the oil companies. 
To bolster the tottering finances of the 
nation, to quell rising disaffection in the 
ranks of labor and to silence criticism from 
other quarters he is staking everything on 
the possibility of finding markets for 
export oil. A number of sales have been 
made but these will absorb only a small part 
of the normal volume of exports. Delega- 
tions have been sent to various Latin 
American countries in an effort to drum 
up trade. 

President Cardenas himself has been 
conducting a vigorous campaign to reassure 
the public and to hold the oil workers in 
line. In his recent tour of the oilfields he 
made many speeches charging that the oil 
companies exploited the riches of the 
country and conferred no benefits in 
return; that they hampered efforts at 
reform and stirred up discord so that it was 
necessary for the government to dis- 
possess them. At the same time he has told 
the oil workers that it is their patriotic 
duty to make sacrifices in order to help the 
country through the present crisis which 
he admits is grave. 

This line of talk has helped to sustain 
the enthusiasm with which the expropria- 
tion decree was received originally in spite 
of the fact that fewer men are employed 
and those at work are receiving less than 
before the oil companies were driven out. 
There have been many complaints among 
the workers and friction between the unions 


and government appointees has been almost 
continuous. The only open trouble at the 
present time is among the seafarers’ section 
of the workers in the Coatzcoalcos fields in 
Vera Cruz because of the dismissal of their 
chief by union officials which they de- 
nounce as an act of favoritism. This row 
has hampered work in the Coatzcoalcos 
sector and on harbor improvements at 
Puerto Mexico but it appears to be a local 
disturbance. 

The President has recognized the ex- 
istence of this dissatisfaction among the 
workers and in an attempt to allay it has 
authorized the performance of economic 
and social works in oil producing districts. 
In the Poza Rica belt he has given in- 
structions for the drilling of four oil wells. 
establishing a modern townsite for workers 
there, building a road to connect Poza Rica 
with the highway under construction be- 
tween Mexico City and Tuxpan, a Vera 
Cruz oil port, reconstructing the pipeline 
from the Cacalilao oil fields to the Mata 
Redonda refinery, near Tampico, improv- 
ing the road from the El Ebano oil belt that 
links with the Tampico-Panuco-Valles high- 
way, building a pipeline from the Tuxpan 
terminal to connect with Penn Mex’s 
oleoduct, repairing Penn Mex’s pipeline 
from El Alamo, extending the road from 
Tampico to El Alamo to connect with the 
Mexico-Tuxpan highway and _ investing 
500,000 pesos (some $115,000) to give 
Ciudad Madero, an oil town near Tampico, 
adequate potable water service. 

The obstacle to carrying out these public 
works is that the federal treasury is without 
funds for their construction. Millions of 
pesos worth of other projects promised by 
the President to other parts of the country 
take precedence over these latest enter- 
prises so that their accomplishment prob- 
ably lies very far in the future. 

In other quarters, too, protests against 
the position in which the nation finds itself 
are becoming vocal and they have even been 
voiced in speeches in the Senate. 

Criticism of increasing sharpness is being 
directed against the government by the 
more independent newspapers because of 
the lack of definite information regarding 
actual conditions. 

Excepting the announcement made short- 
ly after expropriation that production was 
being held to 40 percent of normal, pre- 
sumably meaning by normal an average ol 
some 3,835,000 bbls. monthly which had 
obtained for more than a year prior to 
March 18, the government has kept mum 
about the output. Official estimates formerly 
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issued monthly covering the previous 
month’s production and rectification of the 
output for the month before that have been 
discontinued. Responsible private sources in 
Mexico have ascertained that production in 
March and April was 700,000 and 900,000 
bbls. respectively. The May output was 
about 1,500,000 bbls. Informed sources say 
that production increased with the advent 
of June and that it is averaging some 53,000 
bbls. daily. But the government is silent 
about this matter. 

According to the claim of the oil workers’ 
union, domestic sales have increased by 15 
percent since expropriation. In the absence 
of exact figures this statement cannot be 
checked but to outward appearances motor 
vehicles and oil-fueled transportation lines 
and machinery are running about at par. 
Complaint is heard about a drop in the 
quality of gasoline and it may be that more 
gallons are consumed because fewer miles 
can be run per gallon. 

Petroleos Mexicanos, the official oil 
company, which soon after expropriation 
absorbed Petromex, the government's first 
oil business venture, which was merged with 
the General Administration of National 
Petroleum, declares that it is able to meet 
payrolls and all running expenses in full. 
Even though domestic business is up 15 
percent as claimed, it must be extraor- 
dinarily profitable if it is able to support the 
whole industry, for in the past only the 
export trade was profitable. 

Reports emanating from government 
sources are that a total quantity of 1,372,- 
621 bbl. has been shipped abroad since 
March 18. However, 3,784 bbl. of oil prod- 
ucts have been imported from Texas 
according to the Mexican Consul at Laredo. 
One clear announcement was that a ship- 
ment of 7,950 bbl. of fuel oil and 2,900 
bbl. of Diesel oil had gone to Monte- 
video for the account of the Uruguayan 
government. A number of shipments have 
been made of oil that belonged to in- 
dependent operators who were not involved 
in the expropriation or in completion of 
contracts made before expropriation. State- 
ments have gone out that only unquestion- 
ed government oil has been exported but 
this is belied by the fact that shipments have 
included products while the government's 
oil is in the form of crude. 

Probably the most important transaction 
thus far concluded is one with W. R. Davis 
& Co. covering 10,000,000 bbl. of crude and 
products to be shipped over a period of 
eight months. It is reported that 90 percent 
of the shipments, including crude, gasoline 
and lubricants, will go to Germany. 
Payment is to be made 40 percent in cash 
and 60 percent in oil equipment and farm 
machinery made in Germany. A previous 
barter arrangement reported to have been 
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made with Italy was said to provide for the 
shipment of Diesel and fuel oil in exchange 
for raw silk. 

In a speech to oil workers of the Cerro 
Azul zone, Vera Cruz, President Cardenas 
admitted that exports had been relatively 
small. He promised all oil workers a 
marked improvement in their condition 
when exports began to move more freely. 
He acknowledged a shortage in transport 
equipment but asserted that the gov rn- 
ment had 18 tankers at its disposal. 

The lack of definiteness in frequent 
official statements about export shipments 
has prompted some important newspapers 
to demand editorially that the administra- 
tion be more specific about such news of 
first importance to Mexico in these times, 
to name buyers, countries to which ship- 
ments are made and the names of the 
tankers in which the consignments are 
dispatched. Petroleos Mexicanos issued a 
bulletin to the effect that $1,400,000 worth 
of oil and by-products were to be shipped to 
unnamed buyers and countries in 21 
tankers from Tampico before the end of 
June. This bulletin prompted the important 
Mexico City newspaper, Excelsior, to 
chide the government editorially tor its 
lack of clarity and to put into print reports 
that have circulated that the oil referred 
was contracted for before expropriation. 

Indicative of the increasing financial 
stringency is the government’s decision to 
withdraw the 100,000,000-peso issue of 
National Redemption bonds which was 
originally planned to provide funds toward 
payment for oil properties. This action is 
due presumably to failure of the public to 
subscribe. The explanation issued is that it 
was done “in order not to withdraw from 
circulation money that is needed in order 
to make possible a greater economic effort 
in all sectors of the country for the develop- 
ment of industry and agriculture.” 

The rift between the regular army and a 
considerable group in the Congress on the 
one hand and the C.T.M. (labor syndicate) 
backed by President Cardenas on the other 
seems to be steadily widening. On June 28 
the Chamber of Deputies passed a new civil 
service law but eliminated a clause de- 
manded by the C.T.M. and supported by 
the President giving federal employees the 
right to strike. The bill must still be acted 
upon by the Senate. 

Resentment against labor leader Vicente 
Lombardo Toledano on the part of officers 
of the army, which dates back to the move- 
ment for formation of a workers militia, 
has been fanned into fresh flame by reported 
utterances of Lombardo Toledano in 
speeches made in the United States. It 
brought forth a statement signed by five 
colonels in which they say in part: 

“Lombardo Toledano cannot hide now 


that he seeks the dissolution of the rev- 
olutionary army. One proof of this is the 
formation of the so-called workers’ militia 
in order to install a proletarian dictator- 
ship in Mexico. 

“The army is tired of anti-army calumny 
by labor leaders like Lombardo who are 
seeking to fool the workers into starting a 
fight like that in Spain. The Mexican 
public may have the secure knowledge 
that the military officers will put an end to 
the calumny and insolence of perverse lead- 
ers who are exploiters of the working class.” 

While it might be easy to exaggerate the 
importance of utterances like this, the mul- 
tiplication of such incidents shows a grow- 
ing dissatisfaction with government policies 
and the tenseness of feeling created by 
recent events. 

The position that has been taken by the 
Cardenas administration is that it can 
continue to operate the oil industry in- 
definitely with or without exports but 
that it cannot pay the indemnification 
promised to the companies unless obstruc- 
tions against exports are removed. The 
latter part of this statement probably is 
true enough, but in the desperate financial 
plight of the government any funds received 
from sales of oil are almost certain to be 
applied to other urgent needs. The private 
companies were unable to make money 
from domestic sales at the prices they were 
permitted to charge and depended on the 
export trade for real profits. Export sales 
of oil and products in 1937 totaled 24,960,- 
335 bbl. as compared with 25,039,665 bbl. in 
1936. In both years the United States and 
Great Britain were Mexico's best customers. 
These are the markets to which Mexico has 
been unable to sell since expropriation. 

Even though the Cardenas administra- 
tion succeeds in finding foreign purchasers 
for oil that will scarcely contribute to the 
settlement of its triangular dispute with the 
oil companies and with the governments of 
the United States and Great Britain. It 
may help in staving off the day of reckoning 
for mismanagement of the country’s fi- 
nances. If disapproval of the seizure is 
sufficiently strong in important consuming 
countries to keep the great volume of former 
exports from finding markets that day is 
assuredly near. With revenues from other 
sources declining and with the heavy 
financial drain imposed by the President's 
elaborate schemes of socialization the 
government is on the verge of bankruptcy 
and the operation of all its industries is 
becoming constantly more difficult. 

Meanwhile, all the forces of propaganda 
are being brought into play to rally public 
support on the oil expropriation. Appeals 
by the printed word, speeches, radio and 
pictures are being spread by the govern- 
ment on a scale never before attempted. 
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NEAR AND MIDDLE EAST A Theatre 


of Intensive Activity 


Oil Interests of the World Par- 


ticipate in Search for Petroleum 


Deposits in Strategic Area East of 


Suez Where Vast Increase in Pro- 


duction Is Promised. 


@ivesr and newest of the world’s 
great oilfields lie within the Near and 
Middle East. Existence of petroleum de- 
posits in that part of Western Asia between 
the Caspian Sea, the Mediterranean and 
the Indian Ocean has been known for 
hundreds, indeed for thousands, of years. 
It is probable that the first practical use of 
the pitch obtained from oil seepages and 
the first crude attempts at refining were 
made within this area. That the serious 
development of these resources should 
have been left to the Twentieth Century 
has been due to political and economic 
conditions. 

Commercially, the rise of the Near and 
Middle East to a place of importance on the 
international oil map dates from the grant- 
ing to William Knox D’Arcy by the govern- 
ment of Persia (now Iran) of a concession to 
explore for oil and from the development of 
that concession by the Anglo-Persian (now 
Anglo-Iranian) Oil Company Ltd. Beginning 
in 1912 Iran’s contribution to the world’s oil 
supply has risen to 77,000,000 bbl. in 1937, 
giving Iran fourth place among oil producing 
countries. It is not merely for the volume of 
their production that the oilfields of Iran are 
noteworthy, however. They are outstanding 
for the scientific skill with which they have 
been developed to insure long life and 
maximum recovery. 

While the main production of oil in 
Iran has come from wells in the Masjid-i- 
Sulaiman and Haft Kel areas, north of 
Abadan, to which their output is conveyed 
by pipeline, a new field was brought in 
last year at Gach-i-Qaraghuli (since re- 
designated as the Gach Seran field) in 
southern Iran almost directly east of 
Abadan. The initial producer in this field 
flowed approximately 33,000 bbl. daily 
from a depth of 3,393 ft. at a pressure of 
850 lbs. A well subsequently drilled pro- 
duced at approximately 30,000 bbl. Further 
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drilling is being done to delimit the structure 
which is expected to make an important 
addition to Iran’s output. To utilize 
production from this district the company 
is considering the establishment of an 
export terminal and possibly a new refinery 
at a suitable point on the coast east of 
Abadan, probably in the vicinity of 
Bandar Shapur. Another prolific structure 
recently discovered by Anglo-Iranian is the 
field at White Oil Springs lying between 


the Masjid-i-Sulamin and Haft Kel fields. . 


For many years preceding the World War 
rival commercial interests of several coun- 
tries, with more or less open backing by 
their respective governments, sought to 
obtain petroleum concessions in the ter- 
ritory west of Iran which then was part of 


Baba Gurgur the Iraq discovery well blowing in 
to prove production in the great Kirkuk field. 


the Turkish government of a concession in 

June, 1914, on the very eve of the war. 
The ensuing conflict changed the situa- 

tion in the Near East completely, erased 


Illustrating problems confronting early devel- 

opment of Iraq when the automobiles of the 

geological parties had to be equipped with 
automatic rifles. 


the Turkish Empire’s Asiatic provinces. |. 


The story of this rivalry has been told 


many times. It resulted finally in the organ- “* 


ization of the Turkish Petroleum Company, 
a combination of British and German in- 
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The Iraq pipeline running across the desert to 
pump station and reserve tanks between Haifa 
and Kirkuk. 


Turkey’s control over the Arab peoples 
and led to the setting up of new nations in 
that part of the world including the King- 
dom of Iraq which embraced the territory 


A tool pusher mounted on a camel in the early 
days of development in the Near East. 


covered by the original grant to the 
Turkish Petroleum Company which ul- 
timately became the Iraq Petroleum Com- 
pany Ltd., the first oil company really 
international in ownership, with its capital 
equally shared by British, French, Dutch 
and American interests. 

In 1931, following five years of exploratory 
work by the company, a new agreement was 
made with the government of Iraq by 
which the Iraq Petroleum Company agreed 
to limit its operations to the vilayets of 
Baghdad and Mosul lying east of the River 
Tigris and relinquished its claims to larger 
areas west of the river. Thus was opened the 
way for the development of the great 
Kirkuk field and the building of the 1200- 
mile bifurcated pipeline across the desert 
to the eastern shores of the Mediterranean*. 
In 1937 production from the Kirkuk field 
was 30,000,000 bbl., giving Iraq eighth place 
in rank among oil producing countries. 
While only a small part of the area con- 
World Petroleum, September, 1932; February, 1935. 
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trolled by the Iraq Petroleum Company 
has been developed thus far further ex- 
pansion is dependent upon increased pipe- 
line capacity, plans for which already have 
been drawn. 

When the Iraq Petroleum Company, 
after its preliminary survey, elected to con- 
fine its operations to the area east of the 
Tigris it left unoccupied a much larger 
section of the country to the westward. 
Forty thousand square miles of this terri- 
tory was taken over promptly by the B.O.D. 
Company Ltd., a British organization in 
which investment groups in Italy, France 
and Germany also were interested. It was 
known that petroleum deposits existed in 
this area. German prospectors had found 
oil at a depth of 150 ft. and the Iraq 
Petroleum Co. had sunk half a dozen wells 
in the districts about Qaiyarah, drilled 
to depths of 1200 to 1800 ft. These also 
were producers. Nothwithstanding these 
encouraging showings the Iraq Petroleum 
Co. selected the area further east for its own 
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operations because of the characteristics 
of the crude. Oil from the western district 
was of a much heavier base and its high 
sulphur content necessitated treatment to 
reduce this before it could go to market. 
Development of Mosul oil has been de- 
layed not only by natural difficulties and 
the nature of the product itself but also by 
financial difficulties encountered by the 
owning company in raising the large sums 
required by the cost of exploration and by 
its dead rent payments to the Iraq govern- 
ment. In 1937 control passed to interests 
associated with Iraq Petroleum Company 
and is held in the same proportions as their 
shares in that company. The holding com- 
pany is known as Mosul Holdings Ltd. It 
owns all but a few shares of Mosul Oil- 
fields Ltd., which in turn controls the 
operating company, B.O.D. Company Ltd. 
The present situation is that very large 
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a) 


Early and modern 
? wells in the Near 
East; on the left is 
shown the official 
spudding-in in 1927 
of Palkhanah No. 1 
by H. M. the late 
King Faisal of Iraq, 
while on the right is 
modern well No. 58 
on Bahrein Island 
and ab is sh 
the hook-up for a 
flowing well at 


Kirkuk. 





oil-bearing structures have been located in 
the Mosul area, a number of wells have 
been drilled, but the movement of its oil 
to market awaits the provision of pipeline 
facilities and solution of the problem of 
eliminating excess sulphur content on 
which petroleum chemists are now engaged. 
That Mosul will play an important future 
part in supplying the world’s steadily in- 
creasing demand for petroleum is evident. 

Most spectacular of recent developments 
in the Near East has been the rise of 
Bahrein to a place of prominence in the 
world of oil. That small island on the 
western side of the Gulf of Iran, the very 
existence of which was hardly known to the 
western world a few years ago, has become 
thoroughly familiar through the operations 
of Bahrein Petroleum Company Ltd., 
representing the joint interests of Standard 
Oil Company of California and The Texas 





Corporation. Though Bahrein is still in the 
early stages of its development as an oil field 
it produced 7,762,000 bbl. of oil in 1937 and 
probably will reach nearly 12,000,000 bbl. 
in 1938. 

Iran, Iraq and Bahrein, with operations 
limited to a fractional part of the potential 
oil bearing area of the Near East, produced 
in 1937 over 15 percent of the whole volume 
of world oil production outside the United 
States. 

With the demonstration in Iran, Iraq and 
Bahrein of the vast oil potentialities of the 
Near East and with the mounting realiza- 
tion of oil’s importance as a military and 
industrial factor a strong movement has 
been put under way to obtain concessionary 
rights to all remaining territory east of 
Suez which offers a reasonable possibility of 
yielding oil. 

Following their success in locating a 
highly productive field in Bahrein the in- 
terests controlling that field, through the 
California Arabian Standard Oil Com- 
pany obtained a concession 150 miles in 
width along the esatern seaboard of Saudi 
Arabia. Test wells have shown the ex- 
istence of at least one prolific field and 
preliminary surveys indicate the probability 
of others that may make this part of 
Arabia another or a greater Iraq. 

Between Bahrein and the southern border 
of Iraq on the shore of the Gulf of Iran is the 
Sultanate of Kuwait where the Kuwait Oil 
Company, a joint venture of the Gulf Oil 
Corporation and the Anglo-Iranian Oil 
Company, brought in its first producing well 
early in 1938. This well, the second to be 
drilled by the company, demonstrates the 
presence of oil in Kuwait. The extent 
of the field remains to be determined by 
further tests, but indications are that it will 
be a field of major importance. 

Meanwhile the interests represented in 
the Iraq Petroleum Company have been 
seeking concessions in the areas not already 
preempted throughout southwestern Asia. 
A group of companies has been organized 
to undertake exploration in the principali- 
ties and sheikdoms of the Arabian peninsula 
and along the eastern Mediterranean. 

These concessions cover selected areas in 
each of the districts indicated and form a 
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broken fringe along the eastern shore of the 
Mediterranean and the Red Sea and along 
the Gulf of Iran and the Indian Ocean on 
the eastern side of the Arabian peninsula. 
Activity, thus far, has been centered on 
geological surveys and preliminary explora- 
tion which will be followed in the natural 
course of events by test drilling. Beyond 
that development will depend, of course, on 
what may be revealed by the drill, but 
competent geological opinion holds to the 
belief that oil will be found in many parts 
of this territory. 

In Northern Egypt, both east and west 
of Suez, a great intensification in the search 
for petroleum has taken place within the 
past year. Half a dozen or more of the 
largest international companies have ob- 
tained concessions and an active drilling 
program has been started, resulting in the 
discovery of new production at Ras 
Ghareb in April 1938. Storage is being 
erected and a submarine pipeline will be 
laid to convey this output to the Suez 
refinery. Egypt has been a producer of 
1,000,000 to 1,500,000 bbl. from its one 
developed field for many years past. A sub- 
stantial expansion in its output appears 
probable as a result of the new activities 
now under way. 

To the eastward of the areas previously 
mentioned, in northern and eastern Iran 
and in Afghanistan, exploratory work has 
been going on during the past year on con- 
cessions held by Amiranian Oil Company 
and Inland Exploration Company, both 
subsidiaries of Seaboard Oil Company of 
Delaware. As a result of the surveys that 
have been run very promising structures 
have been located in the northwestern part 
of Afghanistan and in northeastern Iran to 
southeastward of the Caspian Sea. Owing 


Dhow in full sail on the Persian Gulf along the 
shores of which intensive oil development is 
going forward. 


to the large increase in production in areas 
advantageously located along the Gulf of 
Iran and to heavy cost of development and 
operation in areas far removed from rail 
and water transportation an agreement has 
been reached between the holders of the 
concession and the governments concerned 
permitting the rights held by the companies 
to lapse. This involves only a temporary 
suspension of development in these areas. 
The fact that the presence of oil has been 
determined, as nearly as it can be in the 
absence of drilling, makes it practically 
certain that drilling activities in this terri- 
tory will be pushed as soon as world 
market conditions create a demand for the 
oil. Both in Iran and Afghanistan the 
national governments are interested in 
bringing about the early development of 
their petroleum resources. 

Some forty to fifty years ago, when 
drilling methods and equipment were far 
more primitive than they are today, some 
few shallow wells were drilled in the western 
provinces of India. Much later the Attock 
Oil Company Ltd. developed a productive 
field further north. Now, with prospects of 
oil in many other areas in this part of the 
world, it is probable that arrangements will 
be made for further exploration in India 
and for more extensive surveys of the 
northwestern provinces. 

North of Syria, along the upper reaches of 
the Tigris River, the Turkish Government, 
through its Institute for Mining Research 
and Prospecting, has drilled a number of 
wells as part of its systematic search for 
indigenous petroleum. Though only show- 
ings of oil have been obtained thus far this 
Mardin-Siirt area, lying directly between 
Mosul and the rich Russian fields of the 
Baku district, is regarded as having at- 
tractive possibilities. Drilling also has 


taken place further westward in the Silician 
area and in European Turkey along the 































a? 


‘TZ 5ue 


> 


PAE t> 


425 


st rAvaenee 
EIFS 
© ite a) 2" “2 =T 


Dardanelles. The Turkish authorities are 
convinced that production will be found at 
some point within their domain and are 
determined to continue exploration until 
a field is located or the possibilities become 


exhausted. Some drilling is going on in 
Greece, while in Ethiopia the aarp, Italian 
government oil company, is carrying out 
exploration for oil. 

Thus in every part of the Near and Mid- 
dle East, from Egypt to India and from 
Turkey on the north to the southernmost 
reaches of the Arabian peninsula, the 
movement to expand production and the 
hunt to locate fresh sources of supply for 
an oil hungry world is going forward. It is 
armed with the most ingenious methods of 
underground mapping and survey that 
science has been able to devise and with the 
most improved and up-to-date equipment 
that man has developed out of his past 
experience in probing the earth’s surface. 
Surveying, drilling, transport, pipeline and 
refining equipment in great quantities will 
continue to move into this area during the 
next few years. What the outcome will be in 
particular districts it is impossible, of 
course, to predict in advance but no one 
who has made a study of conditions in this 
part of the world doubts that it will carry 
the Near and Middle East to a place of 
first-rate importance among the oil pro- 
ducing regions of the world. 








Methods Employed Provide Maxi- 
mum Recovery Without Waste— 
Characteristic Formation s— 
Movement of Oil from Wells to 
Mediterranean Terminals—Com- 
pany’s Provisions for Health and 


Recreation of Personnel. 


BR awnkine second only to Iran as the 
most important oil producing area in the 
Near East is that part of Iraq, lying east of 
the River Tigris, which for the past ten 
years has been under development by Iraq 
Petroleum Company, Ltd. Here, close to 
the Eternal Fires mentioned in the Old 
Testament and where petroleum products 
probably were first utilized by man, is 
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KIRKUK—A Field Developed With High Technical Skill 


located a highly productive field which 
from the viewpoint of the technical skill 
with which it has been developed and 
equipped might well serve as a model for 
other parts of the world. 

The story of Mesopotamian oil from its 
earliest discovery down to the completion 
of the great pipeline which links the 
producing field to the Mediterranean has 
been told many times* and need not be 
repeated here. What has not been told 
before is the story of Kirkuk field itself, the 
methods of production employed, and the 
present operations of Iraq Petroleum Com- 
pany. 

Kirkuk is the only field proven to date 
by the Iraq Petroleum Company. It lies in 
northeastern Iraq, approximately 200 mi. 
north of Baghdad, in the foothill region 
between the high mountains of Kurdistan 
and the arid plains of the Tigris and 
Euphrates rivers. ; 

Geologically, the field is an example of 
normal anticlinal accumulation of oil. The 
reservoir rock is a thick porous and fissured 
limestone ranging in age from Middle 
Eocene to Lower Miocene and known 


*See Wortp Petroteum, September 1932; February 1935, 








among members of the company’s organiza- 
tion as the Main Limestone. 

The reservoir formation is underlain by 
a thick series of Eocene and Upper Creta- 
ceous foraminiferal marls. 

A cover about 1,000 ft. thick is provided 
by the discordant series of Vindobonian age 
known in the Iragqi-Iranian geosyncline as 
the Lower Fars. This series consists of 
rapid alternations of Anhydrite (or gypsum 
at the surface) red, grey and green silty 
marls and thin limestones, with rock salt 
and salty shales in the middle zones only. 
A thin conglomerate marks the base of the 
Lower Fars. 

In succession above the Lower Fars is 
the conformable Upper Fars group of red 
sandstones and siltstones of Mio-Pliocene 
age passing upward into Bakhtiari con- 
glomeratic deposits of Pliocene and Quar- 
tenary age. 

The structure of the Main Limestone 
reservoir is that of an elongated dome of 
great amplitude, striking NW-SE, approx- 
imately 60 mi. long by one to two miles 
wide. In cross section the anticline is flat 
topped with asymmetric flanks dipping up 
to 50 deg. and locally complicated by 
normal faulting. From SE. to NW. there 
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Above, a general view taken some years ago 


of one of the Iraq Petroleum Company’s test 

wells showing the rough terrain in which oper- 

ations are carried on. Below, a night view of 
the highly efficient stabilization plant. 


are three domes of decreasing magnitude 
and importance, viz. Baba Gurgur, Avanah 
and Khurmala. The oil pool is continuous 
in the first two for a length of some 50 mi. 
Gas has been proved in the Khurmala 
dome. 

Considerable discordance exists between 
surface and subsurface structure, especially 
on the southwest flank. The Lower Fars 
beds below the Salt Zone conform to the 
Main Limestone profile, but in the Salt 
Zone beds are overthrust to the southwest 
along reversed fault planes with associated 
minor features such as isoclinal folding, 
tectonic thickening or attenuation of in- 
competent strata. The plastic beds of the 
Salt Zone accommodate themselves to the 
discordance between surface and subsurface 
structure. 

Careful study of the sequence penetrated 
from the inception of drilling has resulted 
in establishing accurate correlations. More 
than 30 marker beds are recognized and it 
is possible to forecast depths at which 
these will be encountered in any new well 
with a high degree of precision. Limestone 
beds have proved of outstanding value. 

Although the natural gas fires at Baba 
Gurgur are of great antiquity the modern 


JULY 1938 


history of the field dates from the successful 
completion of Iraq Petroleum Company’s 
discovery well Baba Gurgur No. 1, which 
was completed in October 1927 as a prolific 
producer. Thereafter exploratory drilling 
was carried on to determine the extent and 
commercial possibilities of the field and 
much valuable scientific information was 
obtained. The length and breadth of the 
field were defined with level of edge water 
at a number of chosen points; pressure 
studies established the existence of a re- 
markable condition of pressure equilibrium 
throughout the oil reservoir and in the 
water zone; saturation pressure studies, 
bottom hole differentials set up by varying 
flow rates, subsurface temperature surveys 

these and other studies placed Kirkuk 
field in a unique position for production 
along scientific lines before the removal of 
oil began. 

To-date 47 wells have been drilled. These 
cover the length and breadth of the field 
and are spaced along both flanks with a 
few located at key positions on the axis. 
The majority of the wells are producers, 
actual or potential, and a few wells are 
sited so as to give control information on 


the movement of edge water on the perim- 












































eter of the field, and to observe dome 


pressures. Although, as will be shown later, 
production is not drawn from the whole 
field at present, pressures and other observa- 
tions on a requisite number of wells outside 
the producing area and reaching to the 
limits of the field are regularly made. 

In view of the high angles of dip found in 
many parts of the field, from the surface 
downward, and the rapid alternation of 
hard and soft beds, a steady average drilling 
speed is maintained. This policy has been 
amply repaid by freedom from fishing jobs 
and by obtaining first class completions. 
Apart from the two somewhat unusual 
conditions given above, drilling presents no 
serious difficulties and intelligent control 
of circulation permits of penetration to the 
requisite depths in the reservoir limestone 
without serious losses of fluid. 

In the absence of problems calling for 
more modern equipment and in view of the 
comparatively shallow depths to be drilled 
(maximum 4,000 ft.) the original explora- 
tory equipment is still in use for the present 
single string drilling program. 

Steam is still favored because of its 
flexibility. Water and fuel supplies present 
no difficulties. 





Drilling practice has become standard- 
ized and a brief description of a typical 
well explains all points of interest. 


Drilling Equipment Used 
122 feet by 24 feet base. 
..-11 in. by 11 in. horizontal twin. 
. Three speed. 
. 24 in. 
14 in. by 7 in. by 18 in. 
5—40 h.p. 140 Ib./sq. in. 
The location for drilling is selected, as 
far as geological considerations permit, to 
allow drainage of surface water. Cellars are 
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excavated with one side completely open, 
giving easy access and quick drainage in 
the event of an emergency. 

A 20% in. rock bit is run on eight inch 
drill pipe to depths of 150 to 300 ft. when 
16 in. A.P.I. casing is run and cemented to 
the surface. Drilling is then resumed using 
147% in. bits and 6 in. drill pipe, progress 
being rapid when penetrating the Upper 
Fars formation. This part of the hole is 


One of the planes belonging to the 1.P.C. and 
oil storage tanks at Haifa. 


© Fox Photos Ltd. 


drilled usually with pilot fish-tail bits. On 
entering the Lower Fars, however, rapid 
alternations of hard and soft rock neces- 
sitate frequent round trips with rock and 


shale bits and speed is correspondingly 
reduced. A few cores are taken to check 
important key beds, but the position of 
most markers is identified from cuttings. 
A string of 1134 in. A.P.1. casing is run and 
cemented up to the 16 in. shoe at the top of 
the Transition Zone, usually before meeting 


any oil-bearing limestone. Below the 1134 
in. shoe, four in. drill pipe and 10% in. bits 
are used. Some 300 ft. of hard anhydrites 
and limestones is drilled with rock bits 
until the top of the Main Limestone is 
reached. The next step is cementing of 
8% in. A.P.I. casing. 

Drilling in the Main Limestone is done 
with rock bits and core barrels. A varying 
amount of open hole is drilled dependent on 
the permeability of the limestone. This is 
readily shown by circulation losses during 
drilling or on application of pressure. 


Rock pressures in the Kirkuk field are 
such that easy control with circulating 
fluid is possible. The oil-bearing formation is 
in a state of pressure equilibrium making 
it a simple matter to calculate the pressure 
likely to be encountered at any subsurface 
contour. Thus the weight of fluid required 
to exert a pressure equal to that ina given 
stratum is a function of surface elevation 
and depth. Dependent on these the weights 
of fluid used vary from 80 Ib. per cu. ft. in 
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the case of shallow wells with low surface 
elevation to that of water, fuel oil or even 
crude in the case of deep wells with high 
topographic elevation. In every instance 
the objective is to avoid circulation losses 
and at the same time effectively to remove 
all cuttings. Reversed circulation with oil 
is occasionally used to clear all suspended 
cuttings from the hole immediately before 
completion. 

In a few instances pressure drilling, using 
oil circulation, flush-joint drill pipe and 
simple triple deck stuffing box has been 
employed. 

As a result of the accurate pressure 
balance obtainable it is common for a well 
to be drilling in permeable oil-bearing lime- 
stone with only minor losses of fluid and no 
suggestion of pressure or sign of oil on the 
ditch. 

When it is desired to bring in a well, drill 
pipe is withdrawn, the master gate closed 
and surface connections installed. During 
this interval the well usually builds up a 
pressure. Where the well head is situated 
on high ground it is occasionally necessary 
to bail a little until fluid begins to rise. 

Standard practice is todrill open hole in the 
Main Limestone for the minimum distance 
required to obtain good producers, except 
where reasons exist for drilling deeper. 

Recording weight indicators are used 
during drilling and deviation surveys, using 
the acid bottle method are carried out at 
regular intervals. 

An average well takes three months todrill. 

The production technique best employed 
in a limestone field of the Kirkuk type is in 
marked contrast with that usually adopted 
in sand fields. It is unnecessary to drill 
wells at close intervals or according to a 
regular pattern based on lateral extent of 
drainage. In producing oil from the Kirkuk 
field the effect on the whole reservoir is 
studied as well as any local conditions that 
may be set up. The high degree of effective 
permeability in the limestone has been pre- 
viously mentioned. Observation wells 30 
miles distant from the nearest point of oil 
removal are affected thereby. 

In preparing the field for production, 
therefore, it was decided that in order to 
observe the effects of removing 30,000,000 
bbl. per annum from the reservoir, the ini- 
tial scheme should aim at taking oil from a 
rectangular area, roughly 10 mi. long by 
two miles wide, astride the crest maximum 
at Baba Gurgur and covering both flanks. 
Certain wells inside this area and others 
spaced on either flank to the ends of the 
field were at the same time set aside for 
observation. 

The immediate economics of such a 
scheme are obvious, but at the same time 
the off-take per unit of area in the 20 sq. 
mi. concerned was very small and it was 
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Heat exchangers, condensers and reflux tank 
of the stabilization plant. 


furthermore believed that should it become 
apparent, after a period of production, that 
the production area required extending, the 
fluid control of the reservoir would have 
been revealed in the meantime. There would 
thus be available additional data on which 
to base such an extended production scheme. 

About 105,000,000 bbl. of oil have been 
produced up to the present time and the 
fact that it has not been found necessary 
to modify the production scheme bears 
ample testimony to the soundness of the 
original conception. 

Production control, expressed in the sim- 
plest way, aims at maximum conservation 
of the natural energy. This is achieved by 
close observation of the oil water level and 
of gas/oil level as the latter is formed at the 
crest maximum, ensuring that these inter- 
faces move as horizontal planes, and also 
by checking that the rate of withdrawal 
from any well does not locally lower the 


pressure to the point where gas is evolved 
from the oil in the formation. Stated in 


another way, flowing pressures at the 
shoes are always well above saturation 
pressures, so that the liquid phase is en- 
sured. Indeed in most instances, oil has 
reached a point high up in the casing 
before the first bubble of gas is evolved. 
With these conditions satisfied it follows 
that gas/oil ratios are entirely dependent on 
surface installations and atmospheric tem- 
peratures. 

Fifteen wells are connected as producers, 
five serving each of three degassing stations. 
Flow heads are extremely simple. Above 
the master gate is a Y piece which permits 
the running of instruments into a well 
during flow. From the lateral branch of the 
Y piece a six-inch long radius bend is in- 
stalled to reduce friction. Then follows a 
variable beaning device and a flow line of 
four, six, oreight inch Victaulic pipe laid along 
the surface to the degassing station. Pres- 
sures are recorded on either side of the bean. 

Each well has a completely independent 
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flow line to the degassing station. Here the 
oil gas mixture is separated out. Originally 
the pressure was dropped to atmospheric 
in two stages, the first stage through 
type separators and the second 
stage in 12,000 bbl. gas tight tanks, from 
which low pressure gas was led off through 
16 in. ducts. These tanks were sited at all 
the degassing stations so that oil would 
flow by gravity to the pipeline tanks at the 
first pumping station, two to four miles 
distant. Oil flowed in and out of the tanks 
continuously and oil levels were checked by 


vertical 


means of Pneumercator gauges set up in a 
small control house. 

Since the construction of the stabiliza- 
tion plant, a full description of which was 
published in June, 1937, in a supplementary 
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number of WORLD PETROLEUM, the opera- 
tion of the degassing stations has been 
modified. The stabilization plant is sited 
at a point topographically lower than the 
degassing stations and the oil, after separa- 
tion of gas at about 50 Ib. in the vertical 
separators, flows to the plant with remain- 
ing gas in solution. In other words the 
plant receives crude with a vapor pressure 
of 50 Ib. per sq. in. 

The layout of each degassing station is 
designed to permit individual testing of 
wells at any time. 


PIPELINE 


The company’s pipeline takes the oil 
from Kirkuk to the loading terminals at 
Haifa and Tripoli, on the Mediterranean. 
It is designed for handling 4,000,000 tons 
(about 30,000,000 bbl.) of oil per annum; 
the oil being a stabilized crude. 

The pipeline leaves Kirkuk in the form 
of two lines of equal capacity, crosses the 
Tigris at 54 mi. from Kirkuk and the 
Euphrates at 148 mi. from Kirkuk, where 
it reaches the station K-3. At this point the 
two lines bifurcate, the northern line going 
to Tripoli and the southern line going to 
Haifa. 

The pipeline may be considered in three 
parts: Kirkuk to K-3, having stations K-1 
at Kirkuk, K-2 between the Tigris and the 
Euphrates and K-3 on the western bank of 
the Euphrates; the northern line from K-3 
to Tripoli, having four stations T-1, T-2, 
T-3, and T-4; the southern line from K-3 
to Haifa, having five stations, H-1, H-2, 
H-3, H-4, and H-5. The lengths of the legs 
are: on the “K”’ line, 150 mi. of double 
pipe; on the “T”’ line, 382 mi. ; on the ““H” 
line, 470 mi. of single pipe except for a small 
amount of looping. This gives from Kirkuk 
to Tripoli and from Kirkuk to Haifa, 532 
and 620 mi. respectively. 

The “K”’ stations have to handle double 


One of the very early wells of the 1.P.C., Quai- 
yarah No. 1, flowing by heads, and below, a 
ten-foot deep lake of oil produced in two days 
when Baba Gurgur came in for substantial 
production. 
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© Underwood & Underwood. 


Typical of the East is this ox-powered irriga- 
gation water wheel. 


the throughput of any single ““T” or ‘‘H” 
station, and, hence, have six sets of pumps 
and engines installed, as against three at 
each station on the two single lines. Each 
set, consisting of a pump and engine, is 
built to handle 1,000,000 tons (about 
7,500,000 bbl.) of oil a year with a working 
pressure of 800 Ib. per sq. in. nominal. 
Between stations the pipeline consists of a 
short length of 10 in. line leading out on the 
high pressure side of a station, followed by 
a longer length of 12 in. line. 

Three makes of Diesel engine have been 
installed: on the “K’”’ line, Sulzer; on the 
“T” line, Werkspoor; on the “H’’ line, 
Harland & Wolff. All forty-five pumps are 
from Worthington-Simpson Ltd. All the 
engines are nominal 500 h.p. rating. This 
allows them to work well within 
capacity. 

A minimum amount of tankage has been 
placed on the line. Every station has at 
least one 30,000 bbl. balancing tank, but 
K-3 has five 97,500 bbl. tanks to permit of 
a certain amount of elasticity of handling 
of oil through the northern and southern 
lines, and of accurate gauging of the inputs 
to each of these lines. The smaller tanks 
have fixed roofs. The larger tanks have 
Wiggins pontoon type floating roofs. 

The construction of the line was unusual 
in that much the greater portion lies in 
desert country, the only railheads availa- 
ble being at Kirkuk at one end of the line, 
at Baiji some 66 mi. from Kirkuk, at Homs 
53 mi. from Tripoli and at Mafrak 80 mi. 
from Haifa. There were thus intervening 
stretches of 413 mi. between Baiji and 
Homs, and 474 mi. between Baiji and 
Mafrak, where all transport had to be by 
motor across desert country. The company 
was fortunate in being able to solve the 
water problem at the stations in this desert 
country by finding near all of them reas- 
onable quantities of water at no very 
great depths. 

Another unusual condition lies in the 
section between pumping station H-5 and 
Haifa. Between H-5 and Haifa the terrain 
rises to a peak elevation of 2,800 ft. and 
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then drops into the Jordan Valley 780 ft. 
below sea level, rising again over a peak of 
760 ft. before dropping finally into Haifa. 
It was possible so to grade sizes of pipe 
through the Jordan Valley vicinity that 
reasonable working pressures are never 
exceeded in the Jordan Valley itself. How- 
ever, if the flow of oil should cease for any 
reason, a static head of 3,580 ft. can be 
built up in the pipeline at the bottom of the 
Jordan Valley. To take care of this, relief 
tanks were placed there, separated from 
the line by two forms of safety device in 
parallel. One of these is a spring loaded 
safety valve and the other is a safety valve 
of the bursting disc type. These are so set 
that if the pressure rises unduly in the 
Jordan Valley, relief is given into the 
tanks. A small pumping installation is 
placed near by so that when the line has 
been started up again, the oil relieved to the 
tanks may be again injected into the pipe- 
line. 


TERMINALS 


At Haifa two 12 in. steel pipelines run 
out some 4,200 ft. on sea bottom into Haifa 
Bay (each having twin 8 in. flexible hoses) 
to service two submarine loading berths. 
The depth of water at these anchorages 
averages 50 ft. Shore pumping facilities 
provide for a maximum loading rate of 
1,000 tons (7,500 bbl.) per hour. A radio 
station is situated at the terminal and 
wireless contact is made with each tanker, 
48 hr. prior to arrival, thereby enabling 
instructions to be transmitted advising 
whether loading is to be effected at Haifa or 
Tripoli terminal. Communications between 
shore and ship are established by telephone 
connection to each berth in addition to the 
usual visual methods of signaling. All 
tankers are moored and connected up under 
the direction of I.P.C. mooring masters. 
During 1937 shipments totalled 1,900,650 
British tons and 196 tankers were loaded, the 
average loading rate being 782 tons per hour. 

An oil dock has been constructed in 
Haifa Harbor and dredged to 33 ft.: two 
berths will be commissioned during 1938. 

At Tripoli three submarine berths are 
available, in an average depth of 50 ft. of 
water, and are each equipped with two 
12 in. steel pipelines on sea bottom, each 
pipeline having one 8 in. flexible hose. 
Loading is by gravitation and the maxi- 
mum loading rate achieved to date has 
been 1,360 tons an hour. Mooring and con- 
necting up to tankers is directed by I.P.C. 
mooring masters as at Haifa terminal: 
similarly shore/ship communications are 
established by telephone connection to 
each berth as well as by the usual visual 
signals. Shipments in 1937 totalled 2,027,- 
000 British tons, involving 170 tankers: 
the average loading rate for the period was 
924 tons per hour. 
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Above, map of the pipeline, formations and concession of the 1.P.C., while below is shown a com- 
pany guard beside one of the great storage tanks at Haifa where recent disturbances show the 


wisdom of such precautions. 


The company pays the Iraq Govern- 
ment a royalty of four shillings (gold) per 
ton of oil won and saved, and a sum of 
£60,000 (gold) on the first 4,000,000 tons 
(31,000,000 bbl.) on which royalty is pay- 
able and of £20,000 (gold) and pro rata on 
“ach subsequent 1,000,000 tons, in com- 
mutation of taxation. The gross amounts 
payable to the Iraq government under 
these heads for the year 1937 were £820, 
421 (gold) and £62,042 (gold) respectively. 

Further, the company pays to the govern- 
ment of Palestine 2d. a ton on every ton of 
oil loaded at the Haifa submarine lines, and 
will pay 5d. a ton on every ton of oil loaded 
at the Haifa oil dock, when that comes into 
use, subject to a minimum of £30,000 a year. 
It pays to the Government of the Lebanese 
Republic the approximate equivalent of 
2d. a ton on every ton of oil loaded at the 
Tripoli submarine lines. 


PERSONNEL 


The number of employees on the pay- 
roll varies according to the amount of con- 
struction work in hand; at fields it is at 
present in the neighborhood of 1,600, and 
the pipeline and terminal loading stations 
give employment to some 3,400. Of these 
5,000, under 300 have been recruited in 
Europe or the United States for posts, 
for which owing to lack of oilfield experi- 
ence or specialized training, it has not been 
possible to recruit locally. 

(Continued on page 124) 
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MOSUL Oil Presents Technical Problems 


Extensive Structures Located in 


B.0.D. Concession but Oil Re- 


quires Special Stabilization 


Treatment—Many Shallow Wells 


Drilled—Deeper Tests Proceed- 


ing in Search for Lighter Crude. 


Is March, 1925, the Government of 
Iraq granted to the then Turkish Petroleum 
Company a concession over the vilayets of 
Baghdad and Mosul. The conditions of the 
concession were found to be unsatisfactory 
both to the government and to the com- 
pany, and six years later the terms of the 
concession were revised. In accordance 
with this revision, the Iraq Petroleum Com- 
pany (which name the Turkish Petroleum 
Company had assumed in 1929) surrendered 
that portion of the two vilayets which lay 
West of the River Tigris. 

In April, 1932, the Government of Iraq 
granted to B.O.D. Company Ltd., a con- 
cession over all the lands of Iraq situated 
West of the River Tigris and North of the 
thirty-third parallel. And in November, 
1932, Mosul Oil Fields Ltd. was formed to 
acquire and hold the share capital of 
B.O.D., B.O.D. remaining as the operating 
organization. 

After passing through a number of 
vicissitudes, control of Mosul Oil Fields 
and its operating subsidiary was acquired 
in March, 1937, by interests closely allied 
to those in the Iraq Petroleum Company, 
although the two remain as separate en- 
tities. Prior to the change in control a 
geological survey had been run and a 
number of wells had been drilled in the 
vicinity of Qaiyarah. During the past 
year the activities of the company have 
been increased and extensive structures 
have been outlined; but the obstacle to the 
successful development of the fields has not 
been removed. 

This difficulty is in the character of the 
oil itself, which is heavy and of such a high 
sulphur content that some method of 
treatment not yet perfected will be neces- 
sary before it can enter the world’s markets 
on a competitive basis. This problem is 
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believed to be the subject of study by 
technical experts at the present time. 

To the layman it seems remarkable that 
there should be such a great difference be- 
tween the product of two fields which 
geographically are so close together. The 
fact remains that Mosul crude not only 
is much heavier than Kirkuk crude but also 
has a much greater excess of sulphur. 
It remains to be seen whether science can 
discover any method of overcoming this 
handicap. 








Rotary equipment and drilling crew in action 
near Qasab in the area being exploited by 
B.O.D. Co., Ltd. 


The B.O.D. concession covers an area of 
about 46,000 sq. mi. There are numerous 
surface indications of oil within the con- 
cession area, mostly in the form of heavy 
bitumen. Some of these bitumen seepages 
are large, especially at Qaiyarah, in the Hit 
area, and in the Fathah gorge. There are 
marked and considerable changes in the 
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facies development, with changes of sedi- 
mentation and consequent varying under- 
ground oil conditions. The rocks so far 
explored on the surface and in wells extend 
from Miocene down to Triassic and Palaeo- 
zoic but, to date, only the Asmari limestone 
horizon and a certain Cretaceous horizon 
(Maestrichtian) have proved of any im- 
portance. 

Until recently drilling activities were 
chiefly concentrated on the large anticline 
of Qaiyarah-Najmah-Jawan on which, to 
date, 54 wells have been drilled. This 
structure is some 23 miles long and 2% 
miles wide. Its main productive horizon is 
in the Asmari limestone which is char- 
acteristic and has yielded considerable pro- 
duction in other parts of the Mesopotamian 
geo-syncline. The wells in this structure 
are low pressure wells, with an average 
depth of some 1,000 ft. The search for oil 
from the Asmari horizon was extended to 
the Qasab structure to the north of Najmah, 
but the results were disappointing. 

Of the deeper tests which have been put 
down in the hope of finding lighter oil, the 
deepest is at Qalian which is already 
below 7,000 ft. Another exploration well 
is in process of being drilled on the large 
Makhul structure, which is a continuation 
of the larger Jebel Hamrin, the two struc- 
tures being cut by the River Tigris at the 
famous Fathah gorge. Other deep tests 
have been made at Alan, Gusair and Ain 
Zalah in the north, and at Hibbarah and 
Sadid to the south of Qaiyarah. 

Altogether 17 structures have so far been 


The main camp of the B.O.D. activity at Qai- 
yarah in the great oil area west of the Tigris. 


et 





The present hospital serving Qaiyarah camp in 
the concession held by Mosul Oil Fields, Ltd. 


tested, and the total depth drilled to date 
is 147,350 ft. 

Drilling operations are carried out prin- 
cipally with modern heavy rotary equip- 
ment, the drilling engines being of Diesel 
design and of as much as 400 h.p. per rig. 
The provision of water for drilling in desert 
country is always a serious problem. In 
this part of Iraq it involves the construc- 
tion of lengthy water pipelines from con- 
venient pumping stations on the _ river. 
Owing to the great seasonal variation of 
the level of the river, certain of the pump- 
ing stations have had to be installed on 
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floating barges. In certain areas it has been 
possible to obtain sufficient gas for drilling 
purposes from shallow formations. 

Qaiyarah is well placed as a main camp, 
containing well-constructed bungalows for 
both European and native staff, an at- 
tractive club building with a swimming 
pool which has proved a great boon during 
the intensely hot Iraq summer, and a well 
equipped hospital which extends its benefits 
to other than company employees. The 
bungalows of mud brick at the outside 
locations are both cheap and effective. 

The company is fortunate in that it can 
obtain all the labor which it requires from 
two influential Sheikhs who are wise enough 
to realize that good service must be given 
in exchange for good wages. 
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Ideal Features of Low Cost Pro- 


duction Close to Tidewater Now 


Enhanced by Discovery of Deeper 


Zone Below 4,000 Feet Adding 


Greatly to Potentialities. 
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LLyixc close to the shore of Saudi 
Arabia, in the western part of the Gulf of 
Iran, the independent Sheikdom of Bahrein 
is small in area. The principal island of the 
group, Bahrein, is some 12 miles wide and 
27 miles in length. The other islands are 
much smaller. Until the past few years its 
principal industry has been pearl fishing. 
Its ruler, Sheik Sir Hamad bin Isa Al 
Khalifah, is recognized as one of the most 
able and progressive rulers in the Near East. 

When the Iraq Petroleum Company was 
organized it was stipulated that the con- 
stituent companies should not engage in 
petroleum exploitation on their individual 
account within an area specified in an 
agreement signed by the companies. At that 
time Gulf Oil Corporation held a petroleum 
concession on Bahrein, but since the com- 
pany was one of the American group having 
a joint holding of a 23.75 percent interest 
in Iraq Petroleum and since Bahrein was 
within the area barred to this group the 
Gulf interests felt themselves obliged to 
withdraw from operations there. 

Accordingly, in 1931, the Gulf Oil Cor- 
poration transferred its rights in Bahrein to 
the Standard Oil Company of California. 
Through a subsidiary, Bahrein Petroleum 
Co. Ltd., the California company started 
a program of exploration and development. 
A geological party reported favorably on 
the area, then drillers and equipment were 
sent out from San Francisco and a tem- 
porary camp was established. 

Jebel Dukhan, a height rising 450 ft. 
above the surrounding plain, was selected 
on surface geological information as the 
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site for the first test. Cable tools were used 
in drilling and the first well, Jebel Dukhan 
No. 1, came in for 100 bbl. hourly at a 
depth of 2,008 ft. in June, 1932. Well No. 2 
followed soon afterward with a flow of 
about 1,500 bbl. daily from approximately 
the same depth. Later, a combination rig 


was installed in order to carry on deeper 
drilling and tests were made in all directions 
and far from the original location. 

By the middle of 1934, six wells had been 
drilled and it was demonstrated that the 
field was capable of sustained production 
over a large area. To provide facilities for 
handling the output of the wells, a steamer 
load of equipment and a party of construc- 
from San 
Francisco. A loading terminal was con- 


tion engineers was sent out 


structed on Sitrah Island, a short distance 
from the shore of the main island across 
shallow water. There is an eight-inch pipe- 
line six miles long from the producing area 
to shore, and six submarine lines three 
miles in length and ranging from eight to 
twelve inches in diameter from shore to the 
loading wharf. The loading wharf will berth 
two tankers with 50 ft. of water at low tide. 
The loading capacity ranges from 1600 to 
4800 bbl. hourly for the various products. 
The pipelines on shore are laid partly above 
ground and partly in trenches, depending 
upon soil conditions. The above ground 
sections are supported by anchor blocks of 
masonry and bends are provided to allow 
for expansion and contraction due to 
changes in temperature. Under the present 
system the crude oil flows from the wells 
through two, three, four and six inch lines 
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On top of the facing page is shown a gauger on top of tanks on 
Bahrein island, while on the same page below may be seen one 
of the wells—No. 58—twhich fill these tanks. On the bottom of 
this page is shown two tankers being loaded with products from 
Bahrein over the wharf at the end of the submarine pipeline. 
Life on Bahrein is pleasant in spite of the heat of the Persian 
Gulf; to the right is one of the modern air-conditioned houses 
built for employees and directly below is the Pool of Virgins at 
the northern end of the Island. 
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tothe five gathering stations where the crude 
is degassed and where pumps are installed 
to pump it to storage tanks at the refinery. 
The refined products are pumped from the 
refinery through five pipelines ranging 
from eight to sixteen inches in diameter to 
the Sitrah loading terminal, a distance of 
three miles. 

Shipment of crude oil began in 1934, and 
the growth of activity can be measured by 
the increase in production shown in the 
accompanying table. 


BAHREIN CRUDE PRODUCTION 
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1938. 2000. , 31,376 
GODS. ccccces owe 285,072 
1935 , 1,264,808 
1936 4,644,635 
1937 ° ° -.seeee 7,762,264 
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Airview of Bahrein Island surrounded by the waters of the 
Persian Gulf. 





Plans for a refinery were begun as soon 
as it was evident that production would 
justify the operation of a refining plant. 
Construction of the refinery was begun in 
1935. Originally it was designed for a 
capacity of 10,000 bbl. but as more and 
more wells were brought in the plans were 
revised to provide for 25,000 bbl. daily 
capacity. The refinery was completed and 
put into operation late in 1937. 

Meanwhile drilling has gone steadily 
forward and to date 50 wells have been 
completed to the main pay, all but two of 
which are producers. The proven area 
amounts to about 12,000 acres and the wells 
are spaced one to 180 acres. Average initial 
potential per well is about 7,000 bbl. daily 
and average depth is about 2,150 ft. The 
crude is of good quality with an API 
gravity of approximately 33 deg. 

The drilling history of the field is of 
interest because of the variety of problems 
encountered. Many types of drilling equip- 
ment have been used and all common 
drilling methods have been experimented 
with in an effort to overcome an unusual 
combination of difficult drilling conditions. 
Three strings of casing must be run in wells 
drilled to the 2150-ft. main pay and five 
strings in wells drilled to the 4500-ft. pay 
which was recently discovered, and all but 
the surface casing must be well cemented. 
The fastest and cheapest drilling method has 
been found to be to drill the entire hole 
with rotary using rock bits. The limestone, 
shale, chert, sandstone, and anhydrite 
formations encountered are not particularly 
hard, but drilling progress is greatly re- 
tarded by such difficulties as the following: 
loose boulders; 1300 ft. of cavernous lime- 
stone in the upper part of the hole in which 
no circulation can be maintained; tar 
pockets which stick the drill pipe; gas, oil, 
and water zones which must be mudded off 
with weighted mud; a cavity below the 
main pay in which all returns are lost and 
cannot be regained, and from which tre- 
mendously large volumes of hot salt water 
flow; a 1500-ft. section of porous water- 
bearing limestone through which it is very 
difficult to maintain the hole and mud in 
proper condition because of mud ringing 
and related problems; and finally the 
recently discovered 600-ft. section below 
4000 ft. which carries gas at 2,000 Ibs. 
pressure, water, and oil. Additional dif- 
ficulties arise in attempting to obtain cores 
of the soft pay limestone, in making forma- 
tion tests, and as a result of unusually high 
rock temperatures. 

Drilling-in through the main pay under 
pressure with rotary, circulating oil and 
flowing against back pressure, has been 
entirely successful. Thick shale bodies have 
been penetrated without caving, the loca- 
tion and capacity of the several pays are 


accurately logged, and, most important, the 
mudding off of pays is definitely prevented. 
It was found that drilling-in under pressure 
with cable tools was slow or impossible 
because cuttings could not be bailed or 
flowed off bottom when drilling between 
pays. Despite the success of drilling-in 
under pressure with rotary, present practice 
is to run the blank oil string through the 
pay, cement the string to the surface, and 
gun perforate opposite the particular pay 
streaks which it is desired to produce and 
thus to secure a control over the advance 
of edge water and injected gas. It is thought 
that selective acidizing of the limestone 
pays through the gun perforations reopens 
those pays which are mudded. A limestone- 
base drilling mud is being experimented 
with in the hope that mudded sandstone 
pays may also be reopened with acid. 
The most important drilling event at 
Bahrein, since the initial discovery, oc- 
curred in October, 1937, when well No. 52 
encountered the so-called ‘‘fourth pay” at 
4,150 ft. This pay has now been partially 
tested by four wells and appears to consist 
of four separate zones, the porosity and 
permeability occurring in limestone which 
is interbedded with anhydrite. Each zone is 
capped with gas which carries 250 bbl. of 
white 62 deg. API oil per 10,000,000 cu. 
ft. of gas. At least two of the zones contain 
dark 33 deg. API oil between the gas and 
water. The extent and potentialities of 
these oil zones are not yet known but it is 
believed likely that the reserves may be 
considerable. The first well properly to test 
the section, No. 58, was recently completed 
at 4,843 ft. and tested 1,102 bbl. of oil and 
679 MCF of gas daily against 720 lbs. 
back pressure from gun perforations 4,465 
to 4,475 ft. Present plans are to keep two or 
three rotary rigs drilling to the fourth pay. 
The completion method, at least on the 
first few wells, will be to cement aluminum 
liner through the entire section and gun 
perforate opposite the dark oil pays in- 
dicated by formation tests or electrical log 
surveys. The casing program will be 21%, 
16, 1134, 854, and 65% in. casing, and 434 
in. liner in these 4,500-ft. wells. It is of 
interest to note that this same Bahrein 
“fourth pay” recently was found to be pro- 
ductive on Damman dome in eastern Arabia. 
The cumulative production of the field 
was 13,989,057 bbl., from the main pay, to 
January 1, 1938. This oil was produced on a 
rather irregular production program while 
drilling and refinery construction work was 
under way. Production is gathered through 
common flow lines into five degassing 
stations to avoid duplication of facilities 
and evaporation losses, and individual well 
production is periodically metered through 
a portable orifice meter. The field is pro- 
duced at only a fraction of its potential 
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under thorough engineering supervision. 
The pressure-production characteristics of 
each well are obtained; complete reservoir 
pressure surveys are made periodically; all 
gas production is metered; the source of 
edge water is determined by “water witch” 
surveys; and pressure-volume-temperature 
studies are made of the reservoir crude. 
Nearly all wells have been acidized to im- 
prove flowing characteristics and the re- 
sultant average increase in potential is over 
200 percent. 

A pressure maintenance experiment was 
begun in April, 1938. High pressure gas from 
the fourth pay is being injected into the 
crest of the main pay through well No. 7. 
The volume injected has ranged from 
3,000,000 to 9,000,000 cu. ft. daily, which is 
considerably less than would be necessary 
to replace entirely the 22,000 bbl. of oil now 
being produced. The injection of this gas 
has caused a marked reduction in the rate of 
reservoir pressure loss. It is believed that this 
crestal gas injection experiment is the first to 
be attempted on a large limestone reservoir. 

An oil camp equipped with every modern 
convenience has been completed on Bahrein 
Island. The camp consists of permanent 
air-cooled living quarters for 105 families 
and about 200 single employees, together 
with several temporary buildings, providing 
sufficient accommodations for all British 
and American personnel and their families, 
which now include 75 women and 40 
children. The older type of houses were 
built of gutch with wide verandas. These 
houses were not originally designed for air 
cooling but now include this feature. The 
newer type of houses were especially 
designed for air cooling. 

Facilities for the welfare and recreation of 
the employees include a company main- 
tained club house, commissary, boarding 
house, air-cooled theater which includes 
two schoolrooms, air-cooled hospital, a 
swimming pool with complete purifying 
equipment, tennis, volley ball and squash 
courts, golf course and other sports accommo- 
dations such as soccer, cricket, and boating. 





The producing, refining, and maintenance 
Operations are supervised by specially 
trained personnel, of whom 250 are from 
the United Kingdom and 100 from the 
United States. In addition to these, the 
company employs more than 2,000 Bah- 
reinis, 450 British Indians, and a total of 
550 Iraqis, Iranians, and others. 

The Bahrein native workmen are being 
continually trained in the Bahrein Govern- 
ment trade schools and in the company 





shops to fit into more responsible work. 
Many of these natives have shown re- 
markable ability in learning the English 
language, and are becoming familiar with 
the strange mechanical equipment of the oil 
industry. 
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SAUDI ARABIA 


Promise Rich Oil Flow 


fx July 1933 the California Arabian 
Standard Oil Company, subsidiary of the 
Standard Oil Company of California, ob- 
tained from His Majesty Abdul Aziz ibn 
Abdur Rahman ibn Faisal al Sa ud, a con- 
cession ‘‘to explore and search for and drill 
and extract and treat and manufacture and 
transfer and export” all manner of petro- 
leum, asphalt, oil and other carbonaceous 
material in an area extending along the 
eastern side of Saudi Arabia to a distance 
of approximately 150 miles from the coast. 
The concession was to run for a period of 
sixty years, but the company retained the 
right to withdraw at any time on thirty 
days written notice. In the event that oil 
was found in commercial quantities the 
company was to pay a royalty on its pro- 
duction, to establish a refinery capable of 
supplying the domestic needs of the coun- 
try and to turn over to the government 
annually specified quantities of gasoline 
and kerosene. 

At that time Saudi Arabia was practically 
an unknown land geologically and in fact 
few westerners had penetrated the interior 
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of the country. Some few geologists had 
made superficial observations along the 
eastern coast but no systematic survey 
had been carried on. The chief reason for 
believing that oil might be found within the 
area was its propinquity to Bahrein where 
preliminary tests had shown its existence. 

Following the conclusion of the agree- 
ment covering the concession and as soon 
as the necessary provision of equipment 
could be made a party of geologists was 
organized and a headquarters camp was 
established at Jubail. The work of survey 
then began in earnest, first by aerial 
photography and then by accepted geolog- 
ical methods. In 1935 test drilling was 
begun and an operating camp was estab- 
lished six miles inland from Al Khabar and 
sixty miles south from Jubail. 

The first wells drilled were located on 
the Damman dome, a site selected because 
of its structural resemblance to Jebel 
Dukhan, some forty-five miles distant, 
where the first findings in Bahrein were 
located. The initial well was a dry hole but 
the second, Damman No. 2, came in with 
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Above is the California Arabian 
Standard Oil Company’s Dam- 
man Dome Well No. 1 which, 
with the well shown on the left, 
helped to establish the existence 
of a large pool in Eastern Saudi 
Arabia. To the right is shown an 
air view of the Damman camp 
and the Damman well. The hills 
are typical of this part of Arabia 
along the Persian Gulf. The in- 
set on the right shows the method 
of taking oblique photos from an 
aeroplane for aerial exploration 
of the vast area in Eastern Ara- 
bia. Below is a scene typical of 
the east taken at the company’s 
geological headquarters at Ju- 
bial. The camels in the fore- 
ground belong to the geological 
caravan. 


an encouraging flow of oil of 53 deg. 
gravity from a depth of 2,152 ft. Ten wells 
were put down in this area with some 
production in each case but without 
sufficient regular flow to prove the existence 
of a commercial field. 

The early wells were drilled to depths of 
2,000 to 3,000 ft. but in the case of Dam- 
man No. 7, again profiting by experience at 
Bahrein, the course of the drill was con- 
tinued downward and in March, 1938, at 
4,700 ft., a large flow of high gravity oil was 
encountered. As a result of this develop- 
ment two of the wells previously drilled are 
being deepened to the same horizon as that 
tapped by Damman No. 7 in the belief that 
worthwhile production may result. 

While the main drilling activities of the 
company have been centered about Dam- 
man Dome.a test well was drilled on the El 
’Alat structure, some 22 miles to the north- 
west. Work on this well was suspended in 
June 1937, but as a consequence of the 
recent discovery at Damman it may be 
carried to deeper horizons later on. 

Meanwhile geophysical 


surveys have 
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been conducted in new areas and by this 


means, in conjunction with ordinary sur- 
face geology, several promising structures 
have been located. On one of these drilling 
is to begin shortly. 

Owing to the physical characteristics of 
the country, the absence of roads and 
ordinary transportation facilities and the 
necessity of bringing in food and water 
for the exploring parties, survey work in 
Saudi Arabia presents many difficulties. 
Much of the interior is a sandy waste, 


almost without vegetation, its flatness 
relieved only by sand dunes and depres- 
sions that mark the sites of ancient water- 
courses from which the water itself long 
since has disappeared. Eastern Saudi Ara- 
bia is essentially a great plain, sloping very 
gradually from the heights in the central 
and western part of the country to the sea. 
Most of the exploratory work has been in 
the northern part of the concession, from 
Damman Dome northward. It must be 
remembered that the total area of the 


















concession is somewhat larger than that of 
California and that many years will be 
required to explore the whole of it. 

The drilling that has been done to date 
has demonstrated the presence of oil of a 
high quality in Saudi Arabia. The surveys 
have shown the existence of vast structures 
which, according to the law of probabilities 
should contain oil. Those who are most 
familiar with the evidence thus far un- 
covered are convinced that Saudi Arabia is 
destined to become an oil producing area 
of major importance and one in which large 
fields will have the advantage of locations 
relatively close to water transportation. 

During the past year Damman camp has 
begun to take on the appearance of a per- 
manent oil town. A large amount of work 
has been done to insure the comfort of 
employees. A modern sanitary system has 
been installed, ten cottages for families 
have been built and four large bunk houses 
for single men, all of them air-conditioned. 
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* REPEAT ORDERS trom 10 MAJOR PIPE LINE (0s. 


The Guiberson Rotary Pump is an improved type. 
different in several important respects from any 
other pump ever offered to the industry. 


* [7% to 207% LOWER 


A Guiberson Rotary Pump weighing 500 pounds 
att m loeeKol (-Mom ColeCoM-Legblod Mm CoM lelod mes Metohtmoliel-samoltteete 
weighing from 1,200 to 2,000 lbs. When an entire 


Since January 5, 1938, TEN major pipe line com- 
jefe eb C=s 98 ole a'Z- Ms o) (0 Col-To Mu -) ol-104 Mo) ae (-sa-0 (oe) Matt ol-tu-fe) ol) 
HIGH PRESSURE Pipe Line Pump. 


INTIAL COST 
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this pump and its high operating pressures often 
make possible savings much greater than 20%. 


Kor Direct: Connection -- Gias- Diesel or Electric 


Users of the Guiberson HIGH PRESSURE Rotary 
Pipe Line Pump get all of the advantages from 
pesto d:db ele me Mel tu-tol More) ob el-Toli le) ol CoMhtel- MB olohi-) amet el | an 
I foc abt xe dm @7o tome DD (-1-1-) OMe) amb ON (-Lol tu Comm Wot (Mot bu -tol Mole) ob 
nection feature is just aonther demonstration of 
the engineering results that 8 years of research 
and experimental field work have achieved in 
eliminating waste in the pumping of crude oil. 


High efficiencies at constant high operating pres- 
sures is another advantage users are assured. 
PaV ole Muto fot aol (-1-1-Moy Mi el-M 0) u-1-1-10 tu =e) ma Zo) bbe el- Me) Mot able (-) 
being handled, the discharge is at all times free 
from pulsation. This is made possible by the posi- 
tive displacement action within the gears. Espe- 
cially hardened steel is used in the gears to with- 
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Flexibility is obtained through the acceleration of 
power or through the gear advantage by use of 
aclutch. The unit is given a wide field*of use- 
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rels per hour up, and pumps which will produce 
36,000 barrels of crude per day are in process of 
manufacture. 
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ABOVE In 4 months 
of continuous service, 
this unit handled 1,000.- 
000 barrels of crude in 
the Rio Bravo Field, 
California. It operates 
at 1,400 r.p.m. at 300 
pounds pressure and at 
a capacity of 310 bbls. 
per hour. Type 6FBS. 






RIGHT A stationary unit 
which has given 2 years 
continuous service in the 
Monument Area near 
Eunice, New Mexico. Type 
4FB8. 


LEFT BELOW This sta- 
tionary unit, Type 4FB8, is 
giving satisfactory service 
in the East Texas Field, 
operating at 1,600 r.p.m. 


ing pressure handles 167 
barrels per hour. 


electric 





RIGHT In service in 
and at 600 pounds operat- North Central Tenens, 
this trailer mounted 
unit, Type 3FB8, illus- 
trates the advantages 
of an easily portable 
high pressure pump. 
Its capacity is 65 
a barrels per 
) at 1,600 r.p.m. with 
foseWEe)or-yactitele mele -1-o 
sure of 450 lbs. 


Kdvantages of this Pump’ 


@ Lighter in weight—sturdy yet compact 





ABOVE Thompson 
Field, South Texas, this 
unit has been in continu- 
ous service for 3 years 
and has handled more 
than 2,500,000 barrels of 
crude. At 860 r.p.m. the 
operating pressure is 640 
pounds; the capacity 185 
barrels per hour. This 
unit is Type 6FBS. 


@ Higher efficiencies at Constant High Pressures 
Be loa vel) el-\o Mj (-1-) Me(-lotc-men le ele mbt (-Mett-jhla-tel 
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@ Saves 10 to 20 per cent in initial cost. 





1002 FOREST AVENUE 
DALLAS, TEXAS 


TEAR OFF AND MAIL THIS COUPON TODAY ~~~ 
THE GUIBERSON CORPORATION Without obligation, please 


send me a complete catalog 
describing your High Pressure 
Rotary Pipe Line Pump. I am 
especially interested in the ca- 
pacity pump checked at left. 


CAPACITY PRESSURE FLUID IN THIS SQUARE NOTE CAPACITY-PRES 
SURE AND FLUID YOU ARE INTERESTED 
IN PUMPING 




























ONE OF WORLD’S THREE GREATEST 


Refineries Undergoes Constant Rehabilitation 


300,000 bbl. Approximate 
Throughput, 100,000 bbl. Crack- 
ing Capacity, 65,000 kw. Power 
Output, More Water Pumping Ca- 
pacity Than Is Found in the City 
of London, a Description of This 


Remarkable Plant Is Composed 


of Superlatives. 


Hlicu in the mountains of Armenia 
there rise the twin great rivers of classical 
and biblical history, the Euphrates and the 
Tigris. Close together at their sources, 
the two rivers follow widely different 


courses till at last they meet in the lower 


Mesopotamian desert, to form a single 
stream, the Shatt-al-Arab or Arab River, 
which, after flowing for 90 miles in a 
south-easterly direction, empties itself into 
the Persian Gulf. 

A third, but smaller, river, the Karun, 
not without historical importance, has its 
source in the Bakhtiari Mountains in 
southwestern Iran. After emerging from 
the mountains near Shushtar, it flows 
through 150 miles of desert to join the 
Shatt-al-Arab at Khorramshahr (formerly 
Mohammerah) 30 miles from the Gulf. 

Not all the water of the Karum, how- 
ever, enters the sea by way of the Shatt-al- 
Arab, for several sluggish channels, some 
of them at times losing their identity in 
marshland, leave the main stream as it 
crosses the desert plain and eventually 
reach the sea by courses roughly parallel 
to that of the Shatt-al-Arab. 

Of these subsidiary mouths of the Karum 
the largest and nearest to the Shatt is the 
Bahmashir, and the tract of desert be- 


The great Abadan refinery of the Anglo-Iranian 
Oil Co. seen from about four miles across the 
desert. 
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tween the Bahmashir and the Shatt-al- 
Arab, 30 miles long and varying in width 
from two to 10 miles, is the island of 
Abadan. 

Until 1909, Abadan Island was a patch 
of alluvial desert, flooded in winter, 
baked hard in summer, edged by a narrow 
belt of date trees along the river banks and 
differing in no respect from the other 
thousands of square miles of alluvial desert 
in that part of the world. 

But it happened that on Abadan Island 
was the most convenient point for bringing 
to tide-water the pipeline from the newly 
proved oilfield of Masjid-i-Sulaiman, whose 
exploitation was being undertaken by the 
Anglo-Iranian (then Anglo-Persian) Oil 
Company under its concession from the 
Imperial Iranian Government. 

The site chosen for what was to grow into 
one of the world’s greatest refineries and 
loading terminals was on the Shatt-al- 
Arab shore at the narrowest part of Abadan 
Island, about eight miles from its northern 
extremity at Khorramshahr, and about 
25 miles from the sea. 

The first shipload of crude oil left 
Abadan in May 1912, and the first battery 
of stills was started in the early months of 
the following year. 

The extent to which the capacity of the 
refinery has grown during the intervening 
years may be gathered from the accom- 
panying figures of petroleum production 
in Iran, the very great bulk of which is 
refined at Abadan. 


Iranian Crude Production 


Year Long Tons 
RI ariel crt ois ara aed aati 80,800 
ies Se baseadea chet nae eae 897 

NS a4 qkducscssand awn vanadate 2,959,028 
ee rT eee 5,357,800 
DC Gibteekekdenekeshebiodenen 7,086,706 
Css sbiddavessedsiiahaadaceua 10,167,795 


However, this article is not intended as a 
history of the district of Abadan. Its pur- 
pose is to present to the reader an account 
of Abadan refinery as it stands at the 
present day, and of the processes carried on 
in it. 

At the present time, Abadan receives its 
crude from the Masjid-i-Sulaiman and 
Haft Kel fields through the pipeline system 
shown on the map. The two crudes, which 
are not very dissimilar in composition, are 
stabilized at the fields and are delivered to 
Abadan containing no more methane and 
ethane than can be used as fuel in the 
refinery. 

Although a reserve stock of crude is 
kept in tankage at Abadan, during normal 
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operation the stills are fed from a ring main 
into which boosting pumps deliver at a 
pressure of 40 Ibs. per sq. inch. 

The main characteristics of the crude are 
as follows: 


On straight distillation, it yields 33.5 
percent at 200 deg. C., 44.5 percent at 
250 deg. C., 56.0 percent at 300 deg. C., 
leaving a residue of comparatively low 
sulphur content. 

The gas oil is of high cetane number, and 
forms a light Diesel fuel. The kerosene 
contains about 20 percent of aromatics, 
while the spirit fractions, except for the low- 
est-boiling portions, are of too low an octane 
value to satisfy present-day No. 1 motor 
spirit specifications without reforming. 

These facts are responsible for the refining 
scheme operated in Abadan. The crude oil 
is distilled in three stages. In the first 
stage, it is preheated to 350 deg. F. and 
injected into a fractionating tower working 
at 50 lbs. per sq. inch, the overhead from 
which, representing eight to 10 percent of 
of the crude, has an end point of 100 deg. 
C., and, after stabilization and sweetening, 
is ready for incorporation in motor spirit. 
The topped crude from the 50-lb. tower is 
then submitted to ordinary pipe heater and 
tower distillation at atmospheric pressure. 

The overhead from the column, a spirit 
of about 140 deg. C. end point, is the 
highest-boiling straight-run fraction used in 
motor spirit blends, and the first side 
stream, amounting to about 25 percent of 
the crude, is the charging stock for the 
reforming units that produce the bulk of 
the motor spirit output. 

Kerosene and gas oil are obtained as 
lower tray cuts, and the residue from the 
atmospheric stage (45 percent on the crude) 
is the main constituent of Abadan's 
furnace oil output. 

Only part of the residue from the at- 
mospheric columns goes on to the third, 
or vacuum stage, of the distillation process, 
which produces a further quantity of 
straight-run gas oil, and a heavy cut con- 
taining the bulk of the wax, leaving as 
residue a pitch amounting to about 12 
percent on crude. The waxy cut is used as 
cracking stock, and the greater part of the 
pitch is incorporated in the furnace oil 
output of the refinery, together with the 
cracked gas oil and cracked heavy residue 
produced from the waxy cut and from 
naphtha reforming. Since the cracked gas 
oil and residue are wax-free and the extra 
asphalt in the pitch is an effective in- 
hibitor of wax deposition, the final furnace 
oil blend has a pour-point much lower than 
that of the corresponding straight residue 
fuel oil. 

There are at present six modern crude 
distillation units operating on these lines. 
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One of the large three-stage distillation units 
capable of handling 75,000 bbl. of crude per 


day at the Abadan refinery in Iran. 


Three of them, with a combined capacity 
of 80,000 bbl. per day, provide only for the 
high pressure and atmospheric stages, but 
a separate vacuum stage unit is provided 
for handling 24,000 bbl. of the atmospheric 
residue they produce. 

Of the three three-stage units, one pro- 
vides for the complete three-stage dis- 
tillation of 28,000 bbl. per day of crude oil; 
the other two, of almost identical design, 
are believed to be the largest distillation 
units in existence. Each has a capacity of 
75,000 bbl. per day for crude oil, but the 
vacuum stages can each handle only about 
15,000 bbl. per day, i.e., rather less than half 
of the residue from the atmospheric stage. 

These two units are remarkable not only 
for their size, but also for ease of control. 
All temperatures, pressures and rates of 
flow pertinent to the operation of the plant 
are indicated and recorded on a central 
instrument board, from which all important 
valves can be operated by distant control 
gear. 

Much of the equipment is fully auto- 
matic, e.g., the firing of the furnaces is 
regulated automatically to maintain con- 
stant transfer line temperature. 





































































In addition to the plant used for the 


three-stage distillation process described 
above, there are in use a number of shell- 
still and with a_ total 


capacity of 60,000 bbl. per day, working at 


pipe-still units, 
atmospheric pressure only and incapable 


of condensing the lightest fractions re- 
covered in the pressure stage of the modern 
plant. 

For this reason crude, before being fed 
to these units, 


components in a stablizing plant; also, the 


is stripped of its lightest 


vapors remaining uncondensed after pass- 
ing through the condensers of the older 
distilling units are piped to a central com- 
together with the 
gases from the stabilizing plant, they are 


pressor station where, 


compressed and condensed at 50 Ibs. per 
sq. inch. The 50-lb. condensate thus pro- 
duced is essentially of the same composition 
as the first stage overhead of the modern 
distilling equipment, with which it is com- 
bined for all subsequent treatment. 


CRACKING 


Abadan 1931. 
There is now a total installed capacity of 


Cracking at dates from 


approximately 100,000 bbl. per day, and 


the operation carried out is chiefly re- 


forming of naphtha. 
Naphtha units are 


reforming repre- 
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sentative of the most modern type of plant 
employed for this purpose. For example, 
the last equipment to be installed con- 
sisted of four 12,000-bbl. units arranged as 
two pairs, each pair around a central 
control house. 

These units consist essentially of a 
double radiant section furnace, together 
with integral stabilization and fuel flashing 
equipment. Particular care was exercised in 
deciding on the design of the furnace in 
order to ensure that a maximum flexibility 
for high octane number production from 
naphthas of varying end points was 
achieved. 

The units operate under peak conditions 
of 800 lb/sq. in. and 1025 deg. F. on the 
transfer line, and high yields of 72 octane 
number pressure distillate are obtained. 

Apart from the major operation of 
naphtha reforming, considerable cracking 
plant capacity is employed on the cracking 
of heavy distillate obtained from the 
vacuum distillation of 45 percent residue. 
This heavy oil cracking is noteworthy in 
that no straight-run gas oil is available for 
the dilution of this heavy wax-bearing 
distillate. 

The object of the operation is the con- 
version of the wax into liquid products, and 
to achieve the best results several major 
modifications had to be made in the design 
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of the units, which were originally standard 
type viscosity-breaking units. 

The wax distillate cracking operation, as 
it is described, is now directed solely to 
the production of the maximum quantity of 
distillate fuel blending stock. 


ACID TREATING 


An important factor in all distillate crack- 
ing schemes is the treatment of the spirit 
produced. In Abadan the pressure dis- 
tillate first receives an acid treatment, 
followed by redistillation and a_ final 
hypochlorite wash. Both acid and hypo- 
chlorite treatment are carried out in 
equipment of the well-known Holley-Mott 
type in which circulation of the liquids 
being contacted is maintained by the dif- 
ferences in density between the oil reagent 
mixture produced by stirring in an agitating 
vessel, and the separate liquids in a sep- 
arator vessel, the two vessels being cross- 
connected by short open pipes at the 
bottom and approximately half way up. 

A complete acid treating unit consists 
of eight pairs of agitator and separator 
vessels, of which five are devoted to counter- 
current acid washing, the sixth gives a 
neutralizing water wash, and the seventh 
and eighth a final soda wash. Using plant 
of this type, remarkable efficiency is 
obtained, particularly with acid treatment. 


A section of 
the cracking 
equipment at 
the Abadan re- 


finery. 
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The consumption of acid in Abadan P.D. 
refining is less than one fifth percent, which 
means that the actual reagent in contact 
with the distillate is, in effect, acid tar. 
Polymerization loss is very low. 

For the redistillation of pressure dis- 
tillate, five units are provided, each having 
a daily capacity of 14,000 bbl. of P.D. 
which is taken down to a five percent 
residue. In three of the units a pipestill and 
column of normal design are used to take 
the P.D. down to a 20 percent residue, 


Anglo-Iranian’s refinery at Kermanshah show- 
ing the pipe still and fractionating column. 
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which is further reduced in two steam- 
heated vacuum stages. In the last stage, 
distillation is assisted by the injection of 
open steam at the base of the column. 

The two newest P.D. redistillation units 
work on the same three-stage plan, but in 
these all three stages are steam-heated, the 
fired pipestill being eliminated. 


KEROSENE 


We now turn to the treatment of those 
products of crude oil distillation that are 
not destined for use as cracking stock. 
Of these, the straight-run gasoline requires 
only a simple hypochlorite treatment to fit 
it for incorporation in motor spirit blends, 
while gas oil for sale unblended with 
residual oil receives a light soda wash. 
The kerosene, however, needs more drastic 
treatment. As mentioned at the beginning 
of this article, the kerosene fraction in 
Iranian crude contains some 20 percent of 
aromatics. Since aromatics impair the 
clean-burning qualities of a kerosene, it is 
desirable to remove them from this product 
and to incorporate them in the motor 
spirit, on which they confer valuable anti- 
knock properties. The transfer is effected by 
extraction with liquid sulphur dioxide, 
which at low temperatures (about 14 deg. 
F.) has a powerful solvent action on aroma- 
tics while remaining inert to most aliphatic 
hydrocarbons. 

The kerosene produced in Abadan is 
therefore subjected to SO, extraction in 
two plants having a combined capacity of 
20,000 bbl. of kerosene per day. In these 
plants the kerosene and SOx, after cooling 
to the required temperature, are contacted 
in counter-current fashion in packed towers, 
The SO., which now contains in solution the 
aromatics extracted from the kerosene and 
the undissolved part of the kerosene, 
which itself has dissolved some SOs, are 
then redistilled for the recovery of SOs, 
which is returned to the process, leaving 
behind an aromatic-free refined kerosene 
and an aromatic extract. About 57 percent 
of the extract boils within the motor spirit 
range and is distilled off in a battery of 
stills reserved for this purpose, leaving a 
residue which distills within the gas oil 
range, and is therefore transferred to that 
product. 

An interesting point about the aromatic 
extract from Iranian kerosene is that it is 
not only high in anti-knock value, but is also 
an effective inhibitor of gum formation in 
cracked spirit. 


GAS UTILIZATION 


For many years, the Anglo-Iranian Oil 
Company has been working on the problem 
of utilizing the gas contained in crude oil 
and that produced in cracking reactions. 
As in other refineries, these were at one 
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Map of South Iran showing fields, pipelines and 
refineries of the Anglo-Iranian. Note the newly 
developed field Gach Saran. 


time regarded as a total loss except in so far 
as they could be used locally to replace 
solid or liquid fuel. 

Gas recovery technique has, however, 
advanced to the point where the complete 
conversion into saleable products of all the 
light hydrocarbons, except methane and 
ethane, is in sight, and of these the quan- 
tities available in Abadan can be utilized 
to replace liquid fuels that would otherwise 
have to be used for refinery purposes. 

The following is a brief outline of the gas 
conversion processes that have attained the 
commercial plant stage in Abadan. Several 
other processes are in the pilot plant stage. 

The gas (by which is meant all hydro- 
carbons that cannot be included in the 
motor spirit make without unduly raising 
its vapor pressure) available in Abadan is 
of three kinds. 

The first, or straight-run gas, is the 
overhead from the stabilization of the 





primary (50-lb. stage) distillate from crude 
oil distillation, and consists of saturated 
hydrocarbons only. 

The second kind of gas comes from the 
high pressure P.D. separators on the crack- 
ing plants, and consists mainly of methane 
and ethane, with some hydrogen. 

The third gas is the overhead from the 
pressure distillate stabilizers and contains 
not only saturated hydrocarbons from 
ethane to butane, but also ethylene, propy- 
lene, butylenes and some hydrogen. 

The straight-run gas contains ethane, 
propane, butanes and isopentane, and the 
first operation carried out on it is the 
separation of the isopentane by close 
fractionation. Isopentane is a particularly 
valuable product since it has a high octane 
number and its vapor pressure makes it 
suitable for blending with less volatile 
products, such as iso-octane, to form a well 
balanced aviation fuel. A fractionating unit 
specially designed for large scale isopentane 
production is now in course of erection. 

The remainder of the gas, after removal 
of the isopentane, is refractionated into 


11 








ethane, which is used as works fuel, and 
propane-butane mixture. A portion of this 
mixture undergoes a further close frac- 
tionation to produce nearly pure butane for 
use as bottled gas, and another portion 
goes to a high temperature pyrolysis unit 
producing 5,000 bbl. per day of aromatic- 
rich near-benzol. 

The high-pressure cracking plant gas is 
nearly all usefully consumed as refinery 
fuel; but a portion of it is now used as a 
source of hydrogen for the recently erected 
hydrogenation plants discussed below. The 
stabilizer overhead gas, however, is by 
virtue of its high unsaturated content a 
most valuable raw material for polymeriza- 
tion processes. It is first fractionated to 
separate from the lighter hydrocarbons the 
butanes and butylenes, and the latter are 
then agitated with cold 55 percent sul- 
phuric acid, which reacts selectively with 
the isobutylene forming tertiary butyl 
alcohol. This goes into solution in the 
acid, and when the solution is heated to 
180 deg. F. decomposes to form the polymer 
di-isobutylene. 

Di-isobutylene is itself an exceedingly 
valuable anti-knock component for motor 
spirits, but can be converted by hydrogena- 
tion into the still more valuable iso-octane, 
and a plant for carrying out this operation 
is now being commissioned in Abadan. 
Lack of space precludes any description of 
the plant, which includes an elaborate 
equipment for the production of pure 
hydrogen from cracking plant separator gas 
by a series of catalytic reactions. 

The butane and n-butylene, which pass 
through the acid polymerization plant 
unchanged, are blended back with the 
lighter portion of the stabilizer gas for 
treatment in a catalytic polymerization 
plant, producing a high octane mixed 
polymer spirit. 

The above account of processes and 
plant in Abadan is, of. necessity, very 
sketchy. It has omitted, for instance, all 
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A general view of the Abadan refinery from the 
west giving some idea of the extent of the plant. 


mention of the preparation of what one 
may call secondary products, meaning 
products made only in quantities that are 
small by comparison with the tonnage of 
motor spirit, kerosene and fuel oils. Such 
are: white spirit, road asphalts, vaporizing 
oils and special aviation spirits. Again, no 
mention has been made of the extensive 
chemical manufacturing plant, the impor- 
tance of which may be exemplified by the 
facts that all the sulphuric acid used is 
manufactured in the refinery, and that most 
of the alkali washing of distillates is 
carried out with lime water obtained from 
locally burnt sea-shells. 


STORAGE 


The storage capacity at Abadan amounts 
to about 6,000,000 bbl. mostly in the form 
of 70,000-bbl. tanks. This tankage is 
located in two large tank farms, one of 
which is between the refinery and the 
Bahmashir River and is reserved for fuel 
oils, gas oils and reserve crude; the other, 
for kerosene and aviation and motor spirits, 
is at Bawarda, on the Shatt-al-Arab, three 
miles below Abadan. Nearly all the Ba- 
warda tanks are equipped with floating 
roofs. 

Ten oil loading jetties for deep-sea 
tankers have been built along the Abadan- 
Bawarda foreshore, in addition to a quay, 
1,350 ft. long, for discharging refinery 
material from cargo vessels and for loading 
pitch in barrels. There are also several 
smaller jetties for loading barges with oil 
for shipment to points on the Euphrates- 
Tigris-Karun river system, both in bulk and 
packed in tins (Abadan has a tin factory 
with a daily capacity of 20,000 eighteen 
litre tins). 

The marine equipment also includes a 
well-equipped workshop for ship repairs and 





a floating dock enabling complete over- 
hauls and surveys to be carried out on the 
small craft employed on the rivers and 
the Persian Gulf traffic. 

The tonnage of oil now exported from 
Abadan has almost reached the maximum 
permitted by the number of loading jetties 
that can be accommodated on the available 
foreshore, and also by certain geographical 
characteristics of the river limiting the 
number of ocean-going vessels that can be 
handled up to Abadan and the ports higher 
up on any one tide. Further expansion will 
therefore involve a new loading terminal. 


POWER 


It is not possible to mention here all the 
various technical services without which 
the refining plant in Abadan could not 
function, but space must be found for some 
account of the three fundamental power 
services—water, steam, and electricity. 

All the water used for process purposes 
(mainly as condenser and cooler water) is 
pumped from the Shatt-al-Arab at the up- 
stream end of the refinery foreshore and 
eventually returns through a network of 
underground piping and 
culverts discharging through oil separating 
ponds into an effluent channel that rejoins 
the river half a mile lower down. The 
water-pumping station is of particular 
interest. 

The pumping sets, five in number, are 
the most powerful yet constructed of their 
type. All are single stage geared turbine 
driven centrifugals and deliver against a 
pressure of 65 Ib. per sq. inch. Three of 
them, each having a capacity of 2,000,000 
imperial gallons per hour, have twin im- 
pellers with the suction branches at op- 
posite ends of the casing; the other two 
sets (4,000,000 gallons per hour each) con- 
sist each of two separate single impeller 
pumps mounted in tandem. 

The total capacity of the five pumping 
sets, 14,000,000 gallons per hour, is greater 
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than the average rate at which water is 
distributed by the Metropolitan Water 
Board to London and the surrounding 
areas. 

The five pumping sets are mounted 12 ft. 
below ground level so as to ensure flooded 
suctions at all states of the tide. Since the 
subsoil is saturated with water, the con- 
struction of the foundations, which are in 
effect a floating box of reinforced concrete, 
was a matter of considerable difficulty. 

Four vertical tube boilers, each de- 
signed for 45,000 Ibs. per hour of steam at 
220 Ibs. per sq. inch, provide the power for 
the pumping sets. 

Both steam and electrical power are 
used in almost every unit of the refinery. 
Electric motors drive most of the pumps 
and other machinery, all lighting is, of 
course, electric, and an electric power sup- 
ply is required for the numerous control in- 
struments, which, while not large power con- 
sumers, are essential for process operations. 

As for steam, large quantities are required 
for process purposes, and it has been found 
advisable to use steam drive for numerous 
pumps, particularly on the cracking units, 
since the sudden stoppage of an important 
pump might have extensive and expensive 
consequences, and an interruption in the 
steam supply is considered to be, on the 
whole, a more improbable eventuality than 
the tripping of a switch. 

While for special reasons certain steam- 
consuming units have their own boiler 

installations (the main water pumphouse is 
the most important of these) most of 
Abadan’s steam demands are supplied 
from two large batteries of water-tube 
boilers. One of these batteries, in the 
neighborhood of the cracking plants, sup- 
plies process units only. This battery con- 
sists of twelve boilers, all supplying steam 
at 220 Ibs. per sq. inch and 500 deg. F. Ten 
of these are of the vertical straight-tube 
type and are rated at 45,000 Ibs. per hour 
each. The other two are bent-tube boilers 
rated at 150,000 Ibs. per hour each. 

The other large boiler battery performs a 
dual function and supplies steam not only 
to process units, but also to the refinery 
electrical power station. It includes four 
boilers of 150,000 Ibs. per hour capacity, 
identical with those at the cracking plant 
battery, and twelve older and smaller 
boilers, four being of 40,000 Ibs. per hour 
and eight of 25,000 Ibs. per hour capacity. 

The electric power station itself contains 
two 6,000 K.V.A. and two 4,000 K.V.A. 
turbo-alternators, and also two smaller 
machines which are to be replaced this 
year by new sets of 22,500 K.V.A. each, 
making a total installed capacity of 
65,000 K.V.A. Power is transmitted at 
3,300 volts, 3-phase, 50 cycles, to 22 sub- 
Stations in Abadan and Bawarda, from 
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Looking through the vapor lines of a vacuum 
reducing unit at Abadan. 


which it is distributed at the same voltage 
for large motors and at 440 and 250 volts 
for small motors and lighting. 

To ensure continuity of supply the 
feeders to the sub-stations are all arranged 
on the ring main system, so that every 
sub-station is fed by two different routes. 
(The principal steam and water supply 
mains in the refinery are laid out in a 












































similar manner). There is also an 11,000 
volt transmission line supplying the town 
of Khorramshahr, eight miles away. 

From the technical features which have 
been described in this article, it will be 
gathered that no effort has been spared to 
ensure that the establishment at 
Abadan fulfils the primary function of a 


great 


well-conducted refinery in obtaining from 
every ton of crude oil that it handles the 
maximum amount of best quality products 
derivable from the crude. 
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Surrender of Concession by In- 
land and by Amiranian in North- 
ern Iran Due to Requirement of 
Early Production and to Opening 
of Large Competitive Fields— 
Surveys Afford Encouragement 


for Further Development. 


Fotiowine negotiations with the gov- 
ernments of Iran and Afghanistan con- 
ducted by Frederick G. Clapp, well-known 
geologist, and Charles C. Hart, former 
Minister of the United States to Iran, oil 
exploration and exploiting concessions were 
granted early in 1937 to Amiranian Oil 
Company and Inland Exploration Com- 
pany. A license to construct a pipeline 
through both countries to tidewater—the 
probable terminus being Chabbar on the 
Arabian Sea—was issued to a third com- 
pany, Iranian Pipe Line Company. The 
Amiranian company’s concession covered 
a large area in northern and eastern Iran 
while that of Inland Exploration Company 
included all of Afghanistan. The three 
companies were under common ownership, 
the principal interest being that of Sea- 
board Oil Company of Delaware. 

Immediately following the granting of 
the concessions geological parties were 
organized and sent out to both countries 
and a preliminary survey was begun and 
continued up to June of this year. In the 
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course of this work a number of very 
promising structures were located. The 
most favorable of these were situated in 
zones extending along the northern and 
western borders of Afghanistan and in 
northern Iran to eastward and southeast- 
ward of the Caspian Sea. Other sedi- 
mentary basins showing good prospects of 
oil were located in the southeastern part of 
Iran. So favorable was the outlook con- 
sidered that a large consignment of drilling 
machinery and transport equipment was 
shipped out to Basra for the drilling of 
test wells. 

The survey was made under the per- 
sonal direction of Frederick G. Clapp who 
has spent much time in the Near East and 
is thoroughly familiar with the area. He was 
assisted by his son, E. Gardner Clapp. A 
large surveying party in southeastern Iran 
was headed by Lester E. Thompson, 
assisted by Dr. Hubert G. Schenck, who is 
Professor of Palaeontology in Stanford 
University, and Henry Hotchkiss. Dr. 
Schenck conducted palaeontological _re- 
searches through the great thicknesses of 
Lower Tertiary and Upper Cretaceous 
sediments in this area while Mr. Hotchkiss 
made detailed surveys of some of the more 
attractive structures. Headquarters for this 
part of the work were located at Zahidan in 
Mekran province. Ernest F. Fox and 
Bennett F. Buie have been engaged in a 
special study of favorable areas in Af- 
ghanistan. Mr. Clapp, in the course of the 
past year, has covered practically the whole 
area of the concessions in almost contin- 
uous tours of inspection. 

While these geological studies were going 
on developments by other companies in- 
dicated a large increase of Near East pro- 
duction. The location of rich deposits in 
deeper zones in Bahrein and the indication 
of similar conditions in eastern Saudi 
Arabia forecast the probability of great 
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AFGHANISTAN Prospects Promising for Future 


additions of low cost crude to the Near East 
supply. The finding of high quality crude a 
Kuwait pointed to another important field 
while the Anglo-Iranian Oil company has 
located prolific deposits in southern Iran, 
within 200 miles of its Abadan refinery. All 
these areas have the advantage of having 
water transport available within relatively 
short distances and of being capable of 
producing at low cost. 

By comparison the exploitation of oil 
in northern Iran and Afghanistan promised 
to be an expensive undertaking. Only a part 
of the distance from the available ports is 
covered by a rail line and truck transporta- 
tion would have to be relied upon to move 
equipment over mountainous and _ nearly 
roadless routes to drilling With 
production established, pipelines a thou- 
sand miles or more in length would have to 
be built across a difficult terrain to move the 
crude oil to tidewater. 

None of these obstacles are insurmount- 
able. Production has been developed in 
many parts of the globe that are difficult 
of access and pipelines have been laid 
across deserts and over mountains. In the 
very nature of things, however, the in- 
vestment required by such works adds to 
costs. With the prospect of active com- 
petition from much cheaper production 
and in view of the present world economic 
situation, it was decided by the financial 
interests of the three companies that 
conditions did not warrant the investment 
required for immediate development. Ac- 
cordingly, it was arranged by mutual 
agreement with the governments con- 
cerned that the companies should surrender 


sites. 


their concessions. On June 28 a statement 
was given out at the offices of the com- 
panies in New York which said in part: 
“During the past year, geologic field 
parties have been studying these areas and 
excellent oil possibilities have been in- 
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On the left is a sandstone outcrop saturated 

with crude northeast of the Muzuran Pass in 

Northeast Khorasan, Iran; above, Camp Kunji 

of the Amiranian Oil Company’s geological 
party in Tran. 


dicated. However, because of world eco- 
nomic conditions and particularly those 
prevailing in the oil industry as related to 
supplies of petroleum readily available 
to world markets, the companies have 
decided to discontinue the work and to 
surrender the concessions. 

“In announcing the termination of this 
work and the surrender of the concessions, 
officials paid particular tribute to the 
courtesy and splendid cooperation ex- 
tended the companies by the governments 
of Iran and Afghanistan. Notice of sur- 
render has been given the governments in 
accordance with the terms of the re- 
spective concessions.” 

Aside from the reasons set forth in this 
statement it is considered by those familiar 
with conditions that the terms of the con- 
cessions were rather onerous, particularly 
in light of the changed position as to 
economic conditions and supplies available 
in other quarters. The royalty on all oil 
produced by the Amiranian Oil Company 
was to be four shillings per ton. The total 
amount to be paid annually by the company 
to the government was to be a minimum of 
£300,000 ($1,500,000) during the five years 
commencing with the final quarter of the 
fifth year following the ratification of the 
concession. After the tenth year the annual 
payments were to amount to not less than 
£500,000 ($2,500,000), and not under 
£600,000 ($3,000,000) after the fourteenth 


year and until the expiration of the 
concession, 


1938 


During the first 25 years of the conces- 
sion, complete exemption from all taxation 
was granted to the company, in return for 
a royalty of 9d. (18c) on the first 6,000,000 
tons. The royalty from this source was 
never to be less than £50,000 up to the 
end of the tenth year and £75,000 after- 
ward. The first payment was to be made at 
the end of the sixth year. At the end of 
three years the company was required to 
select two provinces for exploration and by 
the end of the fifteenth year a maximum area 
of 100,000 square miles for development. 

While the concession of the Inland Ex- 
ploration Company included the right to 
search all Afghanistan for oil, five provinces 
were to be chosen eventually, and the 
rights to the latter covered a period of 60 
years from date of ratification. Here also, 
the company was obligated to make an 
effort to reach a production of at least 
6,000,000 tons of oil per annum. A royalty 
of four shillings per ton was fixed, but 
whenever the London gold price exceeded 
£6 per troy ounce, company payments 


were to be augmented for each penny 





1440 
of increase on the day marked for payment. 
Regardless of the status of operations, the 
total annual payments to be made to the 
government after the last quarter of the 
fifth year was never to be less than £280,000 
($1,400,000). After the fourteenth year the 
minimum payments were to be £600,000 
($3,000,000). Following the discovery of 
petroleum in commercial quantities the 
company was to pay $25,000 per annum 
into a New York bank to pay the expenses 
of a Royal Government Delegate. After 
petroleum exports commenced, the com- 
pany agreed to provide $50,000 per annum 


for the purpose of giving Afghan subjects a 
professional education in the United States 
necessary for the petroleum industry. 

Probably one of the reasons for early re- 
linquishment of the concessions was because 
of the requirements that substantial pro- 
duction be established within the first five 
years, the alternative being the payment of 
large minimum royalties. It is obvious that 
highly prolific fields would have to be dis- 
covered and developed with great rapidity 
in order to avoid these penalty payments. 

Under the terms of the Iranian Pipe Line 
Company agreement, the governmentof Iran 
granted the company a non-exclusive right 
to construct and own pipelines to terminal 
points anywhere in Iran with due respect to 
the rights previously granted, or granted in 
the future to other companies. Rights to 
construct refineries were also included in 
this concession. Conditions of the contract 
enable a pipeline to be constructed in 
Afghanistan and joined to the one in Iran 
and so make a bifurcated line as indicated 
on the large map published with this issue of 
WoRLD PETROLEUM. 

While the pipeline concession was for a 
term of 60 years the company was granted 
complete exemption from taxation for 30 
years in return for payment to the govern- 
ment of three pence per metric ton on all 
oil passing through the line. 

These concessions may be now available 
to other oil company groups, but it is 
hardly to be expected that they will be 
acquired under the same terms because of 
the availability of lower cost oil in other 
parts of the Near and Middle East. 
Assuming suitable modifications are made, 
it will not be surprising to see several ap- 
plications for the concessions. It is to be 
borne in mind that, regardless of the fact 
that crude oil production today is capable 
of exceeding demand, all indications are 
that the demand in another 10 or 15 years 
will be about double the present output. 
For 60 years production and consumption 
have shown an average annual increase of a 
little over eight percent per annum except 
for slight drops in 1931 and 1932. Produc- 
tion in 1937 was 2,025,000,000 bbl. and 
because of the road construction programs 
in many countries and the steady increase 
in motor traffic, consumption for 1948 will 
probably be closer to 4,000,000,000 bbl. 
This means that vast new fields must be 
found and developed prior to this time. 


Frederick G. Clapp, geologist for Amiranian at 
Jaban en route to Gurgan. 
























































































































No Commercial Production Results from Million Dollar 


Campaign IN TURKEY 


By William Gilman 


Tue sultans of the Ottoman Empire 
from which the present Turkish Republic 
sprang once ruled such oil-richness as 
Mesopotamia, the Caucasus, Egypt, Rou- 
mania and Albania. Yet, despite stubborn 
prospecting in the past few years, Turkey 
has been able to locate no more than a 
few non-commercial oil and gas shows. 

Since those days, oil has come to a power 
of its own and the Ottoman Empire has 
vanished. There remains Turkey, eagerly 
constructing a type of state socialism under 
Kemal Ataturk and succeeding to a 
degree due to her possession of a wide 
variety of natural resources. But one big 
requisite for the planned state is lacking, 
and this in the midst of a region of plenty— 
oil. 

One of the big branches of the govern- 
ment’s M.T.A.—the Institute for Mining 
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Texas drill- 
ers in Tur- 
key where 
intense ef- 
forts to find 
oil are be- 
ing pursued 
by the Turk- 
ish govern- 
ment, 
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Gas flowing 
from the 
casing head 
of Her- 
mis No. 1 in 
Turkey 
where en- 
couraging 
shows, but 
no commer- 
cial produc- 
tion has yet 
been found. 








Research and Prospecting—is the oil sec- 
tion. This is headed by Cevat Tasman, an 
American-trained petroleum geologist who 
spent 20 years in Texas and Mexico oil 
fields for the Doherty and other interests. 

Last year, Tasman and his corps of 
American oilmen narrowed their search 
down to three regions. The results are 
better expressed in the number of wells 
drilled than the number of barrels found. 
Altogether, 52 wells were drilled. 

Exploration centered in European Tur- 
key, along the Dardanelles where, in the 
vicinity of Murefte, eight wells were 
drilled. Good show of gas was found, but 
very little oil. 

Also, in the vicinity of Adana, in the 
Silician Plain, which is at the southeastern 
corner of Asia Minor. Here, there was only 
an evidence of oil. 

The third one was the Mardin-Sirt 
region, where there was only a non-com- 
mercial show to reward the drilling of a 
2,500-ft. well. The oil consumed by trucks 
bearing Tasman’s equipment to this region 
far exceeded the oil found. 

But the drilling continues in the Mardin- 
Sirt region, along both sides of the Tigris 
River, and the searchers expected to keep 
drilling beyond 2,500 ft. at Hermis No. 1. 
Tasman, together with his corps of geolo- 
gists, geophysicists and paleontologists 1s 
determined to find oil if it exists in com- 
mercial quantities and apparently the 
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Mardin-Sirt region is the most promising. 

At Mardin-Sirt work is being carried on 
only a hundred miles or so above the Mosul 
fields on the Tigris. Northeastward, it is 
only twice that distance to Russia’s rich 
fields in the Causasus. There is technical 
evidence aplenty that the Mosul fields do 
not necessarily end at the Iraq-Turkey 
border. 

So far, the machinery used in this ex- 
ploration has been American. But Ger- 
many’s economic drive to the southeast 
has not stopped at the Dardanelles, and the 
Turks are particularly susceptible to Ger- 
man bartering agreements. 

Speaking of the search for oil in Turkey, 
Cevat E. Tasman, Director of Drilling 
Operation, said: 

“In less than five years since its creation 
the agency charged with the duty of ascer- 
taining hydrocarbon wealth of the nation 
has spent more than $1,000,000, has done 
extensive exploratory geological work, two 
seasons’ of geophysical work and drilled 
wells in different parts of the country 
ranging in depth from 500 to over 4,300 ft., 
encountering in some cases good shows of 
oil and gas, some of the latter being of 
almost commercial value. 

“With the progress of the work and ac- 
quisition of new information it has been 


Cevat Tasman, American-trained head of the 
Turkish petroleum department with Zaro, tne 
camp’s mascot. 
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Hermis No. 1, most ambitious of Turkish drill- 
ing ventures to date. Despite lack of commer- 
cial production the government is continuing its 
search under the direction of Cevat Tasman. 


necessary to increase the activity which this 
year contemplates drilling at five different 
parts of the country. 

‘Most of the activity is in the structures 
about the bend where the Iranian range 
trending northwest turns and assumes an 
approximate eastwest direction. The section 
encountered is comparable with that of 
Bahrain to a remarkable degree. 

“To date no commercial oil has been 
found but optimum conditions coinciding 
in some of the structures mapped is dis- 
tinctly probable.” 

Lack of indigenous production is acutely 
felt in supplying ever-increasing domestic 
needs—gigantic government factories, the 
government merchant marine, the mechan- 
ized army with its fleet of heavy bombing 
planes. Last year, Turkey consumed 40,000 
tons of gasoline, a 33 percent increase over 
the 1936 figure. Most of this went into 
state and industrial enterprises, 
little into the tanks of the relatively few 
small-car owners. 

The M.T.A. will not give up the hunt for 
lack of money. It is backed by the govern- 
ment-controlled Eti Bank, which has been 
given a drawing account of £T. 20,000,000 
and can get necessary. This 
bank has been made steward of the second 


other 


more when 


five-year plan, which calls for the national 
development of mining, electrification and 
agriculture. 

There is always in the background, also, 































the possibility of coal liquefaction. In the 
matter of coal, with an estimated 2,000,- 
000,000 ton reserve in the Karabuk region 
along the Black Sea, and with immense 
deposits of Anatolia, 
Turkey has no need for parsimony. 


lignite in central 

If more highways were built, or if the 
tremendous import duty on motorcars was 
reduced, the situation might be different. 
But as it is now, there can be little pleasure 
driving in Turkey—what with the scarcity 
of good roads, the payment of a customs 
duty about equal to the price of a medium- 
priced car, and the cost of gasoline, which 
is about 45 cents a gallon—of which 75 
percent is government tax. 

The Turkish oil needs are now supplied 
almost exclusively by Shell and Socony- 
Vacuum, who store their supplies in tank 
farms along the Bosphorus. The situation 
was once different. Prior to 1935, the bulk 
of Turkey's oil imports came from Russia's 
Neft and Roumania’s Steaua Romana. 

Since then, Russia’s exports have dropped 
—even to so near and friendly a nation as 
Turkey. And the Turks have diminished 
their Roumanian purchases, refusing to 
pile even higher the blocked credits which 
had reached a total of £T. 2,000,000. 

The result is that oil has helped boost 
American exports to Turkey, which totalled 
$13,000,000 last year, and of this, $1,000.- 
000 was accounted for by oil and gasoline. 
Another big item of Turkish import from 
the United States was bombing planes 
$2,500,000 
indication of why Turkey must have oil. 


worth—which is merely one 
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Sueeessiul Completion Stimulates Drilling 


IN KUWAIT 


First Commercial Producer 
Brought in Early in 1938 Near 
Burgan Hills—Coneession in Sul- 
tanate Near Head of Persian Gulf 
Held Jointly by Gulf and Anglo- 
Iranian. 


Ar tHE head of the Persian Gulf, near 
the mouth of the Euphrates River and 
bordering Iraq, is the small Sultanate of 
Kuwait. Having an area of only about 
6,000 miles and being entirely 
desert, with an annual rainfall rarely ex- 
ceeding four inches, the activities of its 
Arab population are devoted to things 
other than agriculture. Pearl fishing is one 
of the principal industries as is also the 


square 
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building of sail boats (mahailas) from im- 
ported teakwood. A considerable trade is 
carried on with interior Arabia, and much of 
the tea and sugar consigned to Hail and 
other north Arabian points passes through 


‘Kuwait. Except for the few inhabitants 


tending date groves grouped about brack- 
ish water wells, and occasional Bedouin 
shepherds, the entire population is found 
along the coast, chiefly in the town of 
Kuwait. 

On first impression Kuwait Town with its 
flat-roofed houses and encircling wall of 
adobe brick presents the same drab ap- 
pearance as the country as a whole but, 
upon closer inspection, the houses are 
found to be well constructed and one is 
impressed by the cleanliness of the streets 
and Bazaar, due largely to the initiative of 
the present Sheikh Sir Ahmed Al Jabre Al 
Sabah. 

Much of the commerce and industry of 
the town is carried on along the water front. 
Arabs, a considerable number of Iranians 
and negroes mingle together in transacting 
the day’s business, while in the harbor 
great numbers of mahailas ride at anchor 


under the protection of the breakwaters or 
careen on the beach undergoing repair and 
a dressing of shark oil in lieu of paint. 
Others move in and out of the harbor en- 
gaged in pearling, fishing, or transporting 
the town’s only supplies of fresh water from 
the Shatt-el-Arab at Fao, in the Euphrates 
delta. 

Being somewhat off the lanes of travel 
Kuwait until recently was rarely visited by 
foreigners. Travel into the interior was at- 
tended with considerable risk and therefore 
attempted only by an occasional European 
explorer bound for the more remote sections 
of the central desert country. 

Although not considered to be under Brit- 
ish protection, Kuwait early in the present 
century sought and received British sup- 
port in avoiding possible annexation by 
Turkey. A British political agency is main- 
tained at Kuwait Town, and also prominent 
among the foreign residents are the doctors 
and staff of the American Mission Hospital. 

In common with most of the Arabian 
coast bordering the Persian Gulf, Kuwait's 
petroleum prospects were given scant con- 
sideration until about 1923. Seepages of a 
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Above is shown a map of Kuwait and the sur- 
rounding area where the Kuwait Oil Company 
jointly owned by Anglo-Iranian and the Gulf 
Oil Corporation is developing a recently discov- 
ered oil field. On the left is a picture of Bahrah 
No. 1, the first well drilled in Kuwait which did 
not prove a commercial producer. To the right 


may be seen the waterfront of Kuwait Town. 


heavy, viscous tar at three points in the 
interior have been known for many years 
but excited little interest on the part of oil 
geologists, perhaps because all evidence of 
the underlying geologic structure was ef- 
fectively mantled by thick deposits of 
gravel and wind-blown sand. 

Major Frank Holmes, a retired British 
Army officer with long experience in and 
about Arabia, appears to have been the 
first to recognize the petroleum prospects of 
the Arabian peninsula. Representing the 
Eastern & General Syndicate, Ltd. of 
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London, Major Holmes began negotiations 
with the ruling Sheikhs for petroleum con- 
cessions covering Kuwait and other areas 
along the Arabian coast. Being unable to 
obtain financial backing in England for his 
venture, he finally interested the Gulf Oil 
of Pittsburgh and, late in 1927, a contract 
was entered into between the Eastern & 
General Syndicate, Ltd. and the Eastern 
Gulf Oil Company covering the Syndicate’s 
rights in Kuwait and certain other terri- 
tories in Arabia. Discussions were con- 
tinued with the Sheikh of Kuwait and the 
British Colonial Office in an attempt to 
work out a satisfactory contract agreement 
covering the petroleum rights in the Kuwait 
territory. Little was accomplished during 
the succeeding four years and at about the 
time the Standard Oil Company of Cali- 
fornia began drilling on Bahrein Island, the 
Anglo-Iranian Oil Company began a geolog- 
ical investigation of Kuwait and, in the 
period 1931-1932, drilled two shallow core 
holes, the first near the Bahrah oil and gas 
seepage north of Kuwait Bay, and the other 
near Burgan Hills about 30 miles south of 
Kuwait Town. Results were inconclusive 
as the depth reached was insufficient to 
penetrate the Kuwait formation of Miocene 
age. However, commercial oil production 
had then been proved on Bahrein Island in 
formations known to be present beneath 
the Miocene strata in Kuwait and the 
Anglo-Iranian Oil Company became a com- 
petitive bidder for the Kuwait concession 
rights. 

Little progress was made by either com- 
pany in the negotiations until almost three 
years later when the Anglo-Iranian Oil 
Company and Gulf Oil Corporation formed 
the Kuwait Oil Company, Ltd. with owner- 
ship divided equally between them. 
Through this company a petroleum con- 
cession covering all of Kuwait territory was 
signed December 23, 1934, and shortly 
thereafter a party of British and American 
geologists began geological studies to de- 
termine the location for the first well. 

Evidences of anticlinal folding in the 
Miocene strata north of Kuwait Bay in- 
fluenced the decision to locate the first 
test well at Bahrah near the site of a 
prominent oil and gas seepage. 

As no other deep wells had been drilled 
anywhere in this region and considering the 
scarcity of fresh water, it was deemed ad- 
visable to order a combination rotary and 
standard cable tool drilling outfit powered 
by gasoline engines. A complete camp, in- 
cluding quarters for the Arab workers, was 
erected near the well site and by the latter 
part of May, 1936, everything was in readi- 
ness to begin drilling. The spudding-in 
ceremonies were attended by H. E. Sheikh 
Sir Ahmed Al Jaber Al Sabah and about one 
hundred and fifty visitors from Kuwait 


Town. However, the dignity of the occasion 
was interrupted by a heavy wind and sand 
storm such as commonly occur along the 
Arabian coast. 

The drilling of Bahrah No. 1 continued to 
a depth of 7,950 ft. without encountering 
any oil zone capable of yielding commercial 
production. After making some further tests 
of certain intervals, the hole was abandoned 
and preparations made for moving the 
equipment to the second location. 

An extensive campaign of geophysical 
surveys was begun in September, 1936, by 
crews of the Gulf Research & Development 
Company, of Pittsburgh, using magnetome- 
ter, gravimeter, and seismograph instru- 
ments. 

In planning such work consideration 
must be given the climatic conditions as 
high humidity and intense heat in the low- 
land country during the period from May 
to September make it inadvisable to at- 
tempt any continuous field investigations 
during the summer months. 

By May, 1937, the entire territory had 
been covered by gravimetric survey and the 
more promising gravity features investi- 
gated with the seismograph. The second 
drilling site was determined according to 
the final interpretation of the geophysical 


results and located in the southern part of 
Kuwait, 30 miles south of Kuwait Town, 
near Burgan Hills. The well was spudded in 
October 16, 1937, using the rotary method. 
Difficult drilling conditions were encount- 
ered almost at the surface. The Eocene and 
Cretaceous limestones were so porous that 
circulation was lost repeatedly and the 
formation of mud rings further retarded the 
drilling progress. Below 3,400 ft. the strata 
became more shaly with increasing oil 
shows. At 3,671 ft. a high pressure oil and 
gas sand was drilled into which for a time, 
threatened to blow out but finally the 
pressure was overcome by weighting the 
circulating fluid and a string of casing 
cemented just above this oil-bearing interval. 
Production tests indicated a commercial 
rate of flow of crude oil of about the same 
character as that produced 
Bahrein Island field. 


fromthe 


Preparations are now under way for the 
drilling of a second well in the Burgan area 
located about one and one-half miles east 
of Burgan No. 1. Although several wells 
must be drilled to outline the extent of the 
pool, sufficient is known of the geologic 
structure to justify the expectation that 
Kuwait will become an important source of 
crude petroleum. 


Naft-i-Shah and Naft Khaneh Oil Fields 


Two lesser oilfields in the Middle East, 
Naft-i-Shah and Naft Khaneh, straddle the 
borders of western Iran and the Trans- 
ferred Territory. They are really one oil 
field operated by two companies, the 
dividing point between operations being 
exactly on the border line. From Naft-i- 
Shah a 158 mile three-inch pipeline to a 
refinery near the town of Kermanshah, 
Iran was completed in 1934, while a 25- 
mile line from Naft Khaneh serves a small 
topping plant located on the bank of the 
Alwand River near Khanaquin in the 
Transferred Territory. The two companies 
are controlled by the Anglo-Iranian Oil 
Company and neither the crude nor 
refined products are exported to the Medit- 
erranean, but are used to supply local con- 
sumption requirements. 

Naturally the field is being economically 
developed as one unit; but a part of it was 
the subject of a pre-war agreement be- 
tween Iran (then Persia) and Turkey in 
regard to an exchange of land under which 
Iran handed over to Turkey the area at 
Naft Khaneh. After the war this area— 
known as the Transferred Territory— 
became part of the Kingdom of Iraq. 

Under the terms of the D’Arcy con- 


cession of 1901 the Anglo-Persian Oil com- 
pany (now the Anglo-Iranian) acquired 
rights over this area, which were safe- 
guarded under the transfer to Turkey and 
later to Iraq. The company carried out ex- 
ploration operations and eventually proved 
the existence of an oilfield on this inter- 
national boundary, wells having been 
brought in on both sides. The Naft Khaneh 
field was transferred to the Khanagqin Oil 
Company in 1925, while the Kermanshah 
Petroleum Oil Company was formed in 
1934 for the purpose of developing the 
Naft-i-Shah field, building a pipeline and 
refinery. 

The pipeline was laid through very 
broken and hilly country, rising from 500 
ft. to over 5,000 ft. at one point neces- 
sitating digging the trenches by hand labor 
instead of by trench diggers. Winter and 
summer shade temperatures range from 
zero to 120 deg. F. There are four pumping 
stations on the line. Three are driven by 
45 b.hp. Diesel engines—nine units all told 
—and one station is powered by steam. All 
pumps are of the horizontal high-pressure 
reciprocating type. In each station there 
also are Diesel generating sets for lighting 
and fire extinguishing services. 
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HIGH PRESSURES Impede Progress of 


Indian Oil Production 


Baitisu India has within its boundaries 
some of the oldest oildfields of the Near 
and Middle East. Punjab and other Indian 
provinces along the Afghanistan and Balu- 
chistan borders, hold forth considerable 
promise of greater oil production. Output 
has never compared with that of Burma, 
to the east, but development of the area 
has been appreciably retarded due to the 
unusually high pressures encountered. This 
is especially the case with regard to the 
Khaur field, where pressures exceed those 
found elsewhere in the world. 


GEOLOGY 

The known commercial petroleum re- 
sources of the Indian Empire are confined 
to the sites of three ancient gulfs: (1) the 
Burmese gulf, covering what is now the 
basin of the lower Irrawaddy and its main 
tributary, the Chindwin, and opening into 
the Bay of Bengal; (2) the Assam gulf, 
occupying the middle portion of the present 
Brahmaputra and debouching into the 
Bay of Bengal via the modern Meghara 
basin; and (3) the Punjab-Baluchistan 
gulf extending along the base of the Hima- 
layas northwest from a point opposite 
Naini Tal and coming round through the 
Potwar plateau south-southwest, through 
what are now the Baluchistan hill ranges, 
to the Arabian Sea. 

In all these areas the oil is associated with 
the Tertiary strata. Petroleum is known to 
occur in beds of Nummulitic age in Burma 
and Assam, but by far the greatest number 
of seepages, and all the fields of importance, 
are in the next highest geological series, to 
which there is every reason to suppose the 
oil is indigenous. 

On the other hand, in the Punjab it is the 
Nummulitic which is the predominant oil 
yielding series, and although the only com- 
mercial supplies which up to 1936 had 
proved of economic importance were found 
in the series above, it was justifiably sup- 
posed that the oil had migrated from the 
Nummulitic below. 

There are numerous indications of the 
Presence of petroleum in the Punjab and 
Baluchistan, but often either the structure 
1S SO compressed as to prevent the ac- 
cumulation of large deposits, or the petro- 
liferous horizon has been deeply eroded. 
Promising structures have been carefully 
tested but up to 1936 Khaur remained the 
only source of commercial production. 
Dhulian was proven as a promising source 
of petroleum in that year. 
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Production at Khaur was 98,896 bbl. in 
1936 compared with 15,130 bbl. from 
Dhulian. In 1937 the relative positions 
were reversed, and despite the fact that 
Dhulian production did not benefit over the 
whole of the year from the output of its 
two largest wells it amounted to 173,000 
bbl. compared with a decline to 77,754 
bbl. from Khaur. 


HISTORY 


Oil springs been recorded in 
Punjab since 1848, and drilling was first 
commenced at Gunda, or Sudkal, in 1861. 
None of the resultant wells exceeded a 
daily output of two barrels. 

By 1870 the petroliferous region was 
known to extend over an area of about 900 
sq. mi., between Kashmire and Kabul, but 
the annual output amounted to a mere 54 
bbl., at which level it remained for many 
years. An American group drilled a number 
of wells in 1887 and onwards, but with 
indifferent results as the zone 
pocketty. 

Several attempts to exploit the petroleum 
deposits of the Mari Hills at Khattan, 
Baluchistan, were made between 1884 and 
1900 by the Indian Government, having in 
mind the establishment of a cheap fuel- 
source for the Sind-Pishin section of the 
North-Western Railway. Flows of as much 
as 136 bbl. daily of heavy oil were reported 
to have been obtained from horizons down 
to 524 ft. The strata from which production 
was obtained was of a highly disturbed char- 
acter and the conglomerate heavily fract- 
ured. Although the oil was found to be 
excellent for the purpose of firing the engines 
of the railway, the Khattan field was finally 
abandoned due to flooding of the inade- 
quately cemented wells by the heavy rains. 
Density of the crude oil was such as to 
render separation from water difficult. 

Likewise, numerous 
straw-colored oil—naturally filtered—were 
reported in various parts of Sind; partic- 
ularly along the river Toi. Oil was indicated 
near Rohri in 1886 and a test well was 
drilled to 1,023 ft. in 1894 at Sukkur, south- 
east of Rohri, but the results apparently 
did not warrant further drilling. 

In 1922 Burmah Oil Company Ltd. was 
prospecting over a 3,200 acre area in the 
Kalat district of Baluchistan, apparently 
with indefinite results. At the same time 
Whitehall Petroleum Company Ltd. had 
prospecting licenses over 1,120 acres in 
North-West Frontier Province and Punjab. 


have 


proved 


seepages of rich 


Operations began at Jhatla that year and a 
test well was sunk more than 6,000 ft. The 
well was not commercially productive at 
that depth and the field is not of com- 
parative importance as yet. 


KHAUR 

The Khaur region was first tested about 
1912, and shallow production was obtained 
in 1914 from about 500 ft. Production re- 
mained small from 1915 until 1922 when 
a 1,850 bbl. per day refinery was put on 
flow at Rawalpindi. At the time production 
from the older and more important Bur- 
mese fields was on the decline, but output 
of the Punjab (Khaur) jumped from 1,647 
bbl. in 1921 to 204,509 bbl. in 1922. This 
compared with a production of 8,491,201 
bbl. and 8,291,729 bbl., respectively, for the 
whole of India and Burma. The Khaur 
field reached a peak production of over 
530,000 bbl. in 1929, but from that point 
declined steadily until output was a mere 
77,000 bbl. in 1937. Although the field was 
one of definite commercial production it was 
not of major importance. 

In structure the Khaur field is an 
elongated, slightly asymmetric dome. The 
maximum dip on the flank is about 45 deg. 
while the gentle pitch attains an angle of 
about seven degrees. The structure is ex- 
ceptionally regular and correlation of the 
various producing horizons is simple. 

About 1930 it was decided that the oil 
obtained was but fissure oil, and that there 
were excellent 
production once the parent reservoir had 
been tapped. At the time output was 
primarily from the 3,800 ft. sand, although 
a number of shallow wells varying from 100 


prospects of more stable 


to 500 ft. have given small additional 
production up to the present day. The oil 
is thought to have originated in Eocene 
rocks and to have migrated up through the 
younger Murree beds above. 

Because of the unusually high pressures 
encountered, the depth drilled in search of 
deeper producing horizons is a matter of 
considerable technical difficulty, although 
the experience obtained over the past five 
years has enabled Attock Oil Company 
Ltd. eventually to master these problems. 

Even the shallowest beds in the Khaur 
field gave high 
pressure, oil sands at 100 to 500 ft. from 


evidence of relatively 
the surface yielding flowing production in 
the early stages of exploitation of the field. 
Cable tools at 1,300 to 1,900 ft. could not 
be controlled by columns of water and the 
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realization gradually grew that the pres- 
sures to be dealt with considerably exceeded 
what would be experienced were they due to 
simple hydrostatic conditions. At 2,800 ft. 
rotary wells could not be controlled by mud 
fluid weighing 80 to 90 Ib. per cu. ft. and 
serious blow-outs occurred. 

Down to about 3,200 ft. sandstone pre- 
dominates greatly over shale, and the 
holes did not cave at all badly after release 
of pressure by a blow-out. Wells could be 
allowed to flow uncased for several hundred 
feet and without being beaned at the sur- 
face. Below 3,200 ft. the predominant for- 
mation is shale, and where much of this is 
exposed any sudden release of pressure 
causes caving to ensue—frequently to a 
dangerous extent. 

A marked increase in rock pressure 
below 3,500 ft. necessitated use of master 
valves, blow-out preventors and mud dis- 
charge Christmas trees. 

Since about 1932 Attock Oil Company 
Ltd. (latterly assisted financially and tech- 
nically by Burmah Oil Company Ltd.) has 
concentrated its efforts in the Khaur field 
on deep tests rather than shallow wells. In 
one of the earliest of these a 750 bbl. flow 
was obtained at 4,898 ft., but a violent 
upheaval occurred and the casing was 
plugged to within 1,000 ft. of the surface. 
Heavy pressure prevented cleaning out the 
well. These tests have been greatly ham- 
pered by the problem of overcoming ex- 
cessive pressures. Some wells show pressures 
of 2,750 lb. per sq. in. while there have been 
instances of control pressure plus mud- 
column pressure equalling or exceeding 
5,000 Ib. per sq. in. 

In such a case from 5,215 ft. to 5,478 
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In India a swarm of native labor assists at the 
connection of pumps for a cement job. 


ft. the control pressure had to be kept at 
1,800 Ib. per sq. in., using 90 Ib per cu. ft. 
mud fluid, in order to prevent the well from 
yielding water. The rock pressure at 5,215 
ft. may therefore be calculated as 5,060 
Ib. per sq. in. 

Later this formation apparently became 
sealed off, as after the 5,300 ft. sand had 
been struck, at 5,478 ft., it became neces- 
sary to use a still higher control pressure, 
and this proved possible without loss of 
water from the mud. From 5,478 to 
5,693 ft. the control pressure had to be 
maintained at 2,000 lb. per sq. in., with 
90 Ib. per cu. ft. mud, to prevent a gain in 
volume of the circulating fluid. The rock 
pressure at 5,478 ft. appears therefore to 
be about 5,420 Ib. per sq. in., indicating 
that increase in pressure averages one 
pound per foot of depth. 

The first deep test well at Khaur was 
drilled successfully to 5,887 ft. in 1933. 
Small quantities of oil were found in the 
limestones encountered at 5,600 ft., while 
there were indications of gas and oil in the 
strata immediately overlying the lime- 
stones. Encouraged, Attock prepared fur- 
ther deep tests, and subsequently inaugu- 
rated a systematic program of deepening 
its old wells at Khaur to the 5,400 ft. level, 
which had been proven productive. But it 
was obvious that to succeed in getting 
through the high pressure water zone that it 
was necessary to hold pressure on the wells 
constantly. 

In view of the necessarily heavy com- 


mitments for deep drilling plant and 
drilling expenditures generally, the Attock 
Oil Company Ltd. found it desirable to 
avail itself of the offer of finance that 
Burmah Oil Company Ltd. had made some 
time before, and in May 1936 that com- 
pany advanced £50,000 against debentures 
bearing an interest at six percent. Another 
£50,000 was advanced at the end of 1937. 
Attock has a call for further finance 
within the limits of £200,000 until the 
limestone formation should be tested to the 
satisfaction of Burmah Oil Company. 

The work of drilling against high pres- 
sures required special plant and staff, with 
the result that the company was precluded 
from drilling more than one well at a time 
through the pressure zone. Drilling to the 
shallow sands at 500 ft., which was inex- 
pensive, gave profitable results and helped 
offset decline of older wells. Intermediate 
drilling to 1,600 ft. did not prove profitable 
but gave indications that certain sites were 
worth further exploring. 

In October, 1935, a well had been suc- 
cessfully brought-in at 5,408 ft. with an 
initial flow of 250 bbl. daily, but in nine 
months had declined to about 45 bbl. per 
diem. This decline was evidently due to 
caving, and rehabilitation was left until 
men and equipment could be spared from 
the other test wells. 

In the company’s progress report of 
January 28th, 1937, three deep wells were 
mentioned—A, B, and C. Of these, A had 
ceased flowing due to collapse of the casing 
and repair work was postponed; in view of 
the existing circumstances it might have 
proved uneconomic. 

B had produced between July, 1936, and 
June, 1937, some 20,000 bbl. at the end of 
which time the average was about 42 bbl. 
daily. The drop in production did not 
appear to be normal, but here again the 
company preferred to leave the well 
depending further results. 

Well C illustrates again some of the 
problems encountered in overcoming the 
high pressures, for, when on the point of 
running the casing, a new high pressure 
fitting blew out, resulting in the drill pipe 
sticking. Its recovery holed the casing. 
Thus, even with what is supposed to be 
the best of plant, the company is never 
certain that it will withstand the pressure. 
After reaching 5,575 ft. this well again got 
into such serious difficulties that it was 
decided to proceed with well D. 

This further deep test to the limestones, 
referred to as well D, was located at a site 
chosen in conjunction with Burmah Oil 
Company Ltd. and has been drilled with a 
special casing program to endeavor to 
ensure as far as possible that it gets down 
to and tests the main limestones—below 
the then deepest producing zone. This well 
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Davies & Pinfold 


explored the possibility of additional oil- 
bearing beds occurring at greater depths, 
and the prospects of the Khaur field to the 
south. It may require to be drilled to more 
than 6,000 ft. before it will have passed 
through all the strata in which oil may 
occur. Progress was somewhat slower than 
normal, as it was essential to keep the well 
straight and prevent it from drifting north- 
wards. According to the progress report of 
June 1938, it had been cemented success- 
fully and is being tested at 5,440 ft. in 
limestone. Results so far are disappointing, 
the well showing a considerable quantity of 
water with only a small amount of oil, and 
it does not promise to be an important 
producer. 


DHULIAN 


Dhulian, seven miles west of Khaur, has 
also been the seat of deep tests against high 
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The Eocene beds of the Punjab salt range— 

based on a map drawn for and published in the 

Records of the Geological Survey of India by 

T. O. Morris, geologist of the Indo- Burma 
Petroleum Co., Ltd. 


pressures. Despite the fact that the pro- 
ducing zone is 2,000 ft. deeper, drilling is 
easier because the deep high pressure water 
zone is not present, and the results to date 
give promise of much more reliable and 
sustained production than that obtained 
at Khaur. 

Interest in this part of Attock’s property 
is comparatively recent, although some 
testing of shallow production had _ been 
carried out as early as about 1922. Ap- 
preciable difficulties were encountered in 
later years as greater depths were 
penetrated. 

Attock’s fifth test well in this area was 


commenced in October, 1934, and the 


G. S. 4., Caleutta, 


company’s geologists believed it likely that 
it would be necessary to go 7,000 to 7,500 
ft. deep in order to test the limestones. The 
first indication of oil was reported at 
7,448 ft. in September, 1935, and the well 
was deepened carefully to 7,501 ft. and at 
the beginning of November flowed under 
low pressure at 100 bbl. of oil daily. This 
oil was heavy and not so valuable as 
Khaur crude. 

This strike was tested for one month and 
production held up satisfactorily. The well 
was then deepened, as it was apparent it 
was not yet into the limestones. The well 
was drilled with oil circulation to 7,653 ft. 
and the oil production thereby recovered. 
Thereafter mud circulation was necessary 
to deal with caving formation and the well 
was deepened steadily to 7,852 ft., at which 
depth new oil was struck which flowed at 


(Continued on page 128) 
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Consumption Increasing, Market- 


ing Being Modernized, Explora- 
tion Active, Palestine May Soon 
Need Only a Refinery to Possess 


a Fully Integrated Petroleum 


Industry. 


Consumption of crude and fuel petro- 
leum, benzine and other products has 
increased considerably in Palestine during 
the last three years, and during 1937 the 
value of imports of benzine, kerosene, 
lubricating oil and fuel oils amounted to 
£P.750,000. 


Palestine Imports 
(In metric tons) 


1935 1936 1937 
Ee ee 46,574 48,202 49,204 
Sor Se Ct 32,850 40,887 
Petroleum, Crude and Fuel... 62,503 81,958 87,921 
Asphalt, Tar and Pitch... . .. 9;700 9:795 15,328 
Lubricating oil and grease.... 4,135 2,682 4,039 


Conditions of insecurity in Palestine 
were reflected in the decrease of imports 
shown for 1936. It should be remembered 
that 1935 was a period of peak economic 
development in this area, so that for the 
purposes of comparison the years 1936 and 
1937, marked by the economic slump 
which resulted from political uncertainty, 
can hardly be taken into account. 

Yet, there was some compensation in the 
higher transport needs of the military gar- 
rison, augmented since 1935, and of the 
Royal Air Force. Moreover, fuel oil is now 
being used to a much larger extent in the 
heavy industries of the country, which have 
seen expansion during the last two years. 
These are principally the Palestine Electric 
Corporation stations, the Jerusalem Elec- 
tricity and Public Services Corporation, 
and Palestine Potash Limited. 
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INTEGRATED INDUSTRY 


May Develop in Palestine 


By A. E. Muliord 


The increased imports of asphalt, tar and 
pitch resulted from the extension of the 
country’s road system. 

Delivery of benzine to consumers during 
the past three years has been gradually 
transferred from tins to service stations and 
filling-pumps. There are now over 100 
filling-stations dotted throughout the coun- 
try for the convenience of individual auto- 
mobile owners and consumers. The modern- 
ization of building construction in Palestine 
has also brought about an augmented use of 
oils for central heating plants. 

The principal importing and marketing 
companies are the Shell Company of 
Palestine Ltd., the Socony-Vacuum Oil 
Company Inc. and the Société du Naphthe 
S. A. (A. I. Mantacheff et Cie.). 

Prices during 1937 were slightly higher 
than in 1936 as a result of firmer Roumanian 
prices f.o.b. Constanza. The average price 
of kerosene throughout last year was about 
80 cents per four gallons, on which a 
customs duty of 15 cents was paid, and for 
gasoline roughly $1.90 per four gallons in 
bulk ex-pumps, on which $1.00 per four 
gallons was levied. 

A considerable fillip would be given to 
local consumption should a new refinery 
be erected in the Haifa Bay zone. With a 
possible decrease in the excise duty on 
locally-refined products, there would be a 
development in motorized traffic and in the 
use of industrial machinery. 

Among other important sources of in- 
crease has been (and will be) civil aviation. 
In addition to the various military landing- 
fields dotted about the country, there are 
now airports at Lydda, in the coastal 
region near Jaffa, and at Haifa, while 
Haifa Bay and the Sea of Galilee provide 
seaplane bases. The airlines using Lydda 
are Imperial Airways, K.L.M. (Royal 
Dutch Airlines), L.O.T. (Polish Air- 
lines), Misr Airwork (Egyptian Airways), 
Palestine Airways and the Palestine Aero 
Club. Ala Littoria (Italian), which main- 
tains a seaplane service with Brindisi, uses 
Haifa harbor, while Imperial Airways has 
its flying-boat base just off Tiberias on the 
Sea of Galilee. The Shell Company is con- 
templating the building of a bulk storage 
depot for aviation fuels at a point near 
Lydda airport, now a link in the Europe- 
India-Far East route. 


There is also the important consideration 
to be remembered that British naval author- 
ities are said to have long had their eye on 
Haifa as a naval fueling base, and no 
doubt the provision of a refinery would 
bring that plan a stage nearer. 

Present exports from Haifa, as the 
southern terminal of the Iraq oil pipeline, 
are about 2,000,000 tons per annum of 
crude oil. A similar quantity is shipped from 
Tripoli, in Syria. In some circles, however, 
the view is rife that there may be oilfields 
in Palestine itself. 

When Petroleum Development (Pales- 
tine) Ltd. was founded by the group of 
leading oil interests associated in the Iraq 
Petroleum Company Ltd., it indicated the 
preparation for the opening of what might 
possibly be a new era in world oil history— 
and incidentally a stroke of prosperity for 
the Holy Land. 

Bible readers were by no means surprised 
to learn of the probable existence of oil 
reservoirs under the surface of hallowed 
soil, citing two instances to demonstrate 
their faith. Moses, it will be remembered, 
caused “bitter water’ to flow from a rock 
at Mara, in the Sinai desert, while Elijah 
in his wrath threw water over the altars of 
the gods of Baal on Mount Carmel and a 
bolt of lightning caused the water to burst 
into flames. A mechanistic reasoning might 
indicate petroleum instead of miracles. 

Not many miles away from the place 
where Moses enacted the miracle of “water 
from a rock”’ is the famous Negeb, or 
southern district of Palestine, where geol- 
ogists believed there are promising structural 
features for the accumulation of subter- 
ranean oil reserves. 

A large oil structure of this kind was 
recently located near Gaza, and Petroleum 
Development (Palestine) Ltd. has obtained 
drilling from the Government. 
Another favorable region is reported to lie 
in the neighborhood of Qurnub, south-west 
of the Dead Sea, and more structures have 
been recorded in that region. 

According to a local expert, Dr. A. 
Loehnberg, writing on Palestine’s oil future 
in the local PALESTINE AND MIDDLE EAsT 
Economic MAGAzINE, there are favorable 
petroleum prospects in the Negeb; and he 
dwelt at length on the immense reserves 0! 
bituminous limestone (having an oil con- 
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A Shell service station in the new Jewish sub- 
urb on the slopes of Mount Carmel is shown 
above while to the left may be seen a close 
view of the world famous trademark sur- 
mounted by modern Hebrew sign. To the right 
an Imperial Airways seaplane being refueled on 
the Sea of Galilee with snowclad Mt. Hermon 
in the background. 


tent of five percent to 25 percent) which 
total at least 200,000,000 tons in various 
parts of the country. 

Other experts, however, say that this is 
not a commercial proposition, although 
German military engineers, during the 
Great War, erected a plant in Northern 
Palestine for the distillation of petroleum 
from the bituminous beds. Pure bitumen, 
floating on the Dead Sea among its other 
minerals of potassium, bromine and mag- 
nesium, is believed to spring from an un- 
derground fissure beneath that great lake. 

If Palestine were indeed eventually to 
become an oil producing center, its strategic 
significance to the British Empire would be 
increased, as a good supply would then be 
available in the event of the Mosul-Mediter- 
ranean pipeline being cut off by an emer- 
gency. Haifa is the nearest point to 
Marseilles and France, being half the dis- 
tance from the next nearest port of despatch, 
Constanza on the Black Sea. 
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EGYPT Offers Encouragement to Bolster 
Declining Production 


Revised Regulations Adopted by 
Government Have Stimulated In- 
tensive Exploration in Which 
Leading International Companies 
Are Participating—Numerous 


Concessions Granted. 


For a quarter century past oil has been 
produced in Egypt to a limited extent. 
Production has been in the hands of a 
single company, Anglo-Egyptian Oilfields 
Ltd., affiliated with the Royal Dutch-Shell 
group. Since the introduction, last year, of 
new regulations governing exploration for 
and exploitation of petroleum, renewed 
interest has been aroused in Egypt and new 
activity has resulted, not only on the part 
of Anglo-Egyptian but also on that of other 
large international companies who have 
applied for and received concessions. 

Companies to which prospecting licenses 
have been granted by the Survey and 
Mines department of the Egyptian govern- 
ment or which have applications pending 
include the following: 


Anglo-Egyptian Oilfields Ltd. (Shell 
group) 
D’Arcy Exploration Co. Ltd. (Anglo- 
Iranian) 


Socony-Vacuum Oil Company 
Standard Oil Co. of Egypt (Standard Oil 

Co. of New Jersey) 

Soc. California Egyptienne des Petroles 

(Standard Oil Co. of California) 

Soc. Texas Egyptienne des Petroles (The 

Texas Corp.) 

Zakki Bey Wissa (Egyptian Oil Syn- 
dicate, now in the hands of the Banque 
Misr) has also been granted an area at Abu 
Durba, which was first opened up by the 
Survey and Mines Department. 

That it is the intention to explore Egypt 
thoroughly for new oil sources is evident 
from a study of the accompanying maps on 
which are shown the areas over which 
licenses to prospect have so far been 
granted. Applications for other areas are 
also awaiting official approval, and it is 
understood that several companies of the 
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“Shell” group, Romano-Americana (Stand- 
ard of New Jersey), Anglo Iranian, Bel- 
petrole, St. Paul Petroleum Corporation 
(Standard of New Jersey) and Agwi Petro- 
leum Corporation (Standard of New Jersey) 
have applied for licenses over areas mainly 
along the Mediterranean coast west of Alex- 
andria and in Sinai. All participants in the 
search are taking active steps to prospect 
their areas. 

Anglo-Egyptian Oilfields, Ltd., started 
prospecting work at Ras Ghareb, about 
half way between Suez and Hurghada, 
September, 1937. Several unsuccessful at- 
tempts had been made in this area a decade 
ago. They hoped, that with the new tech- 
nique available their efforts would be re- 
warded. 

A progress report early in the year men- 
tioned traces of oil having been discovered. 
In April it was announced that the Ras 
Ghareb well had been completed at 2,560 
ft., cleaned out to 2,500 ft., and tested for 
48 hours. It produced during that period 
2,044 bbl. of crude, with a specific gravity 
of 0.923, with 3% percent water, which has 
since declined to % percent water. 

The discovery is sufficient to warrant 
erection of storage tanks, pipeline, and 
harbor facilities on the near-by coast for 
transporting to Suez for refining. 

Under the prospecting license, only test 
shafts may be sunk, and no petroleum 
raised except for use in prospecting opera- 
tions. Once prospecting is completed, the 
company obtains a mining lease for 30 
years, with the option of renewal for a 
further 15 years. Granting of the lease is 
purely a formality. 

Several of the other companies are pre- 
paring to test their areas with the drill. 
Socony-Vacuum is believed to have se- 
lected a site at Dishel el Baba, which is at 
the upper end of the concession which lies 
directly north of Safaga Island. 

Egyptian Crude Oil Production 


Thousands of Thousands of 


Year rrels Year rrels 
1911 21 See 1,287 
ee 200 1926 1,237 
oa 93 1927 1,315 
9oe6....... . 15 1928 1,923 
ll . 210 19 1,944 
. . 415 1930 2,037 
. 980 1931 2,037 
2,016 1932 1,937 
aaa 1,658 1933 1,658 
 __e 1,058 1934 1,537 
1921... 1,308 1935 1,258 
1922... 1,237 1936 1,265 
1923.. ,093 1937... 1,180 
1924.. 1,165 _— 

Total. . 32,784 


Petroleum was first produced on a com- 
mercial basis in Egypt in 1911 and reached 
its peak in 1930 and 1931, with an annual 
output of 2,037,000 bbl. Since the latter 
year the production has been steadily 


decreasing. Details of annual output since 
1911 are shown in the accompanying table. 

Up to the present time only three pro- 
ductive areas have been found and ex- 
ploited in Egypt—Hurghada, Gemsah and 
Abu Durba, the latter being on the Sinai 
Coast of the Gulf of Suez. Today the entire 
production of petroleum in Egypt is ob- 
tained from the Hurghada field, and T. 
Dewhurst in 1934 (J. Inst. Petr. Techn., 
1934, 20, 281) estimated that Egypt’s po- 
tential reserve of crude petroleum, based on 
such geological evidence as was then avail- 
able, did not amount to more than 10,000,- 
000 bbl. 

In the Hurghada field, which is situated 
at the southern end of the Gulf of Suez, 
production is obtained from two horizons 
in the Miocene series and from one in the 
Cretaceous. The latter, which is found at 
depths of between 1,600 ft. and 2,000 ft., 
is the main producing horizon. The Hur- 
ghada crude oil is a typical mixed-base 
crude with a high wax and bitumen con- 
tent, the average properties being: special 
gravity at 15 deg. C., 0.907 to 0.925; 
gasoline, eight percent.; kerosene, 15 per- 
cent.; paraffin wax, seven to eight percent.; 
asphalt (percentage insoluble in pentane), 
10 to 11 percent.; and sulphur, 2.2 to five 
percent. 

Gemsah field, which up to the end of 
1929 had yielded about 1,250,000 bbl. of oil, 
obtains its production from two horizons in 
the Miocene. Since 1929, however, there 
has been a decline in output from this 
field and total production in the past eight 
years has not amounted to more than 35,000 
bbl. Average properties of this crude, with 
a specific gravity of 0.827 at 15 deg. C.., 
are: gasoline, 27 percent.; kerosene, 32.4 
percent.; paraffin wax, 4.94 percent.; as- 
phalt insoluble in pentane, 0.63 percent.; 
and sulphur, 2.35 percent. 

In Abu Durba the first well was drilled in 
1921 and by 1929 the field was considered 
to be exhausted. A total of 12 wells were 
drilled, three of which were productive with 
a total output of about 30,000 bbl. This 
crude, which had a specific gravity at 15 deg. 
C. of 0.945 to 0.960, contained an average 
of 20 percent. gasoline and_ kerosene 
together, 10.5 percent. of asphalt insoluble 
in pentane, and 2.35 percent of sulphur. 

Under the new regulations prepared by 
the Egyptian Department of Survey and 
Mines in 1937, three types of permit or 
license are granted. These cover 
sequentially the operations of exploration, 
prospecting and mining for petroleum. 


now 
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First of these is the Petroleum Explora- 
tion Permit which makes available areas of 
100 square kilometres for a period of one 
year at a fee of £E.10 per annum, with the 
right of renewal for a further year. The 
object of granting these permits is to 
enable holders to select areas for further and 
more detailed investigation. The number of 
such areas granted to any one applicant is 
at the discretion of the Department of Sur- 
vey and Mines, and from each area the 
holder has the exclusive right to take out 
one or more Petroleum Prospecting Li- 
censes. 

Each Petroleum Prospecting License 
covers a minimum area of four square 
kilometres at an annual fee of £E.25 per 
square kilometre. Licenses are renewable 
for a second year on payment of a similar 
fee and for one further year subject to a 
payment of not less than £E.100. Renewal 
is granted only on condition that work has 
been started and carried on continuously. 
Of the labor employed it is laid down that 
90 percent. must be Egyptian, while 50 
percent. of the administrative and tech- 
nical staff also must be Egyptian. 

Once oil in commercial quantity is 
struck it is necessary to take out a Petro- 
leum Mining License, which for 30 years 
grants over a defined area the exclusive 
right to produce oil, lay pipelines and carry 
out ancilliary works. If required, rights will 
be granted for transport and _ refining 
facilities. Rent per year is £E.2% per 
hectare, together with a royalty of 15 
percent. of the total petroleum saved. 
Royalty is payable in cash or kind at the 
discretion of the Department of Survey and 
Mines. 

Since the issue of the new regulations a 
considerable amount of preliminary ex- 
ploratory work has been carried out and 
sufficient knowledge has been gained to 
enable suitable areas to be selected for 
further and more detailed work. 

Egypt has two petroleum refineries, one 
owned by the Anglo-Egyptian Oilfields, 
Ltd., and the other by the Government. 
Both are at Suez. 

Anglo-Egyptian Oilfields refinery, which 
has a daily crude capacity of about 1,000 
tons, operates on the oil produced by the 
company at Hurghada, augmented by 
imported crude in about equal proportions. 
Important extensions are now being made 
to this refinery and it is understood that 
the present cracking facilities are being 
increased by the addition of a new unit. 
About £250,000 will be spent on making 
the refinery more efficient and economical 
in Operation. 

The government refinery, which was 
first put into operation at the end of 1922 
with a daily throughput of about 100 tons, 
has been successively enlarged until today 
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200-ton per day, four-stream, Foster Wheeler 
topping unit installed at the Government refin- 
ery, Suez. 


the capacity is about 200 tons per day. 
Main plant consists of a Foster Wheeler 
atmospheric topping plant and a Foster 
Wheeler duo-purpose (atmospheric or vac- 
uum) asphalt unit. 

The topping plant has a daily crude 
throughput of about 200 tons and processes 
Egyptian or imported crude. The Egyptian 
crude is that taken from Anglo-Egyptian 
Oilfields, Ltd., as royalty in kind and 
tenders for foreign crude are called for 
yearly and supplies have been treated from 
various countries, including Iran, Rou- 
mania and, latterly, Bahrein. Products in- 
clude gasoline, kerosene, gas oil, Diesel 
distillate and a residual fuel oil. The latter 
can, if necessary, be used as charging stock 
for the duo-purpose unit. Gasoline and 
kerosene are subsequently refined in batch 
agitators by the normal process of acid and 
soda washing. 

The duo-purpose unit operates normally 
on reduced crude, although fresh crude can 





be charged if desirable, and produces 
asphalt and Diesel oil distillate. If necessary 
reduced crude is purchased for processing 
in this plant. 

The refinery is practically self-contained, 
the power plant being sufficient to meet all 
requirements, while there are also efficient 
workshops and other accessories. A tank 
farm, with a capacity of about 40,000 tons 
for crude oil and sufficient for the output 
of products, is installed. There are also rail 
sidings and an eight inch pipeline con- 
nects the refinery with the petroleum basin 
in Suez Harbor, about three kilometres 
distant. About 300 Egyptians are em- 
ployed on the plant, the only English em- 
ployees being the Director and the Chief 
Chemist. Suitable housing is provided for 
the staff and workmen. 

Practically all of the products manu- 
factured in this refinery are supplied to 
various government departments, although 
it is understood that certain outside bodies 
are also able to obtain supplies if desired. 

It is reported in Egypt that the govern- 
ment are so satisfied with the results of 


(Continued on page 126) 
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Epwarp G. SEUBERT, president of 
Standard Oil Company of Indiana, who 
has pinned many a service pin on employes 
with due ceremony, received one himself 
recently. It marked completion of 40 years 
of continuous service. Actually Mr. Seu- 
bert’s career with Standard has extended 
over nearly 46 years, but because he took 
a year off in 1897 to work with an uncle, 
only the years since that time have counted 
toward his emblem. In celebration of the 
event Mr. Seubert visited the old shop at 
the Whiting, Ind., refinery where he first 
worked in 1891. Donning a big pair of 
overalls he demonstrated to Heaverin 
Douglas, refinery worker, and to officials 
with him, how he used hammer and cold 
chisel in those days, chipping burrs off 
castings. In the evening the Standard 
chieftain was guest of honor at a dinner 
given by the board of directors of the 
company at Flossmoor Country Club. 


Rex TOWNSEND, general manager of 
the Socony-Vacuum interests in Colombia, 
arrived in New York with Mrs. Townsend 
June 27th on board the SANTA PAULA. 





Miajor Harry G. Davis, executive of 
Gulf Oil Corporation (which he represents 
as director on the board of Kuwait Oil 
Company Ltd., London), arrived in New 
York on board the liner PRESIDENT 
ROOSEVELT June 18th. Major Davis, who 
is accompanied by his family, is in the 
United States on vacation. As may be seen 
elsewhere in this company 
recently brought-in a wildcat at Kuwait 
flowing 2,044 bbl. in 48 hours; the site is 
about 15 miles from the coast on the Gulf 
of Iran. 


issue, his 


FRANK RAyMoND COATEs, president of 
Cities Service Oil Company and director 
of a score of other oil, gas and public 
utility companies comprising the Cities 
Service group, passed away at his home in 
Avon, N. J., on June 27th. Death was due 
to a heart ailment from which he had 
suffered for several years. Funeral services 
at Avon on June 30th were attended bya 
large group of devoted friends, including 
many men who are prominent in the 
petroleum and public service industries. 

Mr. Coates was born in Philadelphia, 


June 20th, 1869. He studied engineering in 
Lehigh University where he was a promi- 
nent athlete and after his graduation in 
1890 entered railway work in the service of 
the Baltimore & Ohio Railroad. He ad- 
vanced rapidly, holding positions of in- 
creasing responsibility with several roads. 
Following service in the Spanish American 
war he became chief engineer of the Chicago 
Great Western railroad in 1900 and held 
that position until 1904 when he resigned to 
engage in engineering and construction 
work on his own account. He constructed 
railway bridges and hydro-electric plants 
and for two years was associated with 
Stone & Webster Engineering Corporation. 

Following a brief time as president of the 
Inter Ocean Steel Company, Mr. Coates, in 
1911, assumed the presidency of the 
Toledo Railways and Light Company 
which was acquired by Cities Service in 
1913. The striking success with which Mr. 
Coates handled the difficult problems en- 
countered in building up the Toledo com- 
pany marked him as a public utility execu- 
tive of exceptional ability. In this and sub- 
sequent positions he formed friendships 
with many leaders in political and business 
life. 

Mr. Coates had served as president of the 
American Electric Railway Association and 
was a director of the American Society of 
Civil Engineers, the American Railway 
Engineering Association and the American 
Petroleum Institute. He is survived by his 
widow and one daughter, Helen. 


ANDREW AGNEw, C.B.E., managing 
director, Shell Transport and Trading 
Company Ltd. and one of the prominent 
figures in the international oil industry, 


Sir Andrew Agnew, C.B.E. 
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was honored with a Knighthood in the 
recent distribution of birthday honors by 
KiNG GEORGE VI. For many years preced- 
ing his semi-retirement a few months ago, 
Sir Andrew was one of the most active 
and hard-working executives to be found 
anywhere in the industry. He was a director 
in 69 companies of the Royal Dutch Shell 
group and his interest extended to every 
branch of the business. The great fleet 
of Shell tankers was built up under his 
supervision and he served as managing 
director of Anglo-Saxon Petroleum Com- 
pany Ltd., the tanker operating corpora- 
tion, until last year. At that time a desire 
to lighten his business burdens caused him 
to retire from that position in which he 
was succeeded by G. LEGH-JONEs. At the 
present time Sir Andrew’s attention is 
devoted mainly to the production side 
of his companies’ operations. 


THEODORE J. E. UMBECK, treasurer-comp- 
troller of International Association (Petro- 
leum Industry) Ltd., returned to London 
June 15th on board the MANHATTAN. He 
was accompanied by Mrs. Umbeck. 


Epwarp M. CRong, secretary of The 
Texas Corporation and of several of its 
affiliated companies, died June 20th at the 
age of 46 years from cerebral hemorrhage 
resulting from injuries received in a fall. 
He had recently returned from an inspec- 
tion tour of the company’s concession in 
Colombia. Mr. Crone, who had been with 
the company 23 years, was socially active 
both in business and private life—he was 
chairman of The Texas Company’s Com- 
mittee on Employee Benefits and the 
Budget Committee, as well as belonging to 
the Bonnie Briar Club of Westchester, the 
the Cloud Club of New York, and the 
Masonic Order. 





Edward M. Crone 
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SHEIKH HaAFIz WAHBA, minister in 
London to SHEIKH IBN SA’uD, ruler of the 
independent state of Saudi Arabia, arrived 
at the Hotel Waldorf Astoria in New York 
June 29th. He had come from Los Angeles 
en route from Japan, where he represented 
Ibn Sa’ud at the opening of a new mos- 
que in Tokyo. In an interview Sheikh 
Wahba, who speaks English, mentioned 
that both gold and oil have been discovered 
in the Saudian state, and that he was ex- 
pecting to hear while he was in New York 
that California Arabian Standard Oil Com- 
pany had brought in another producer. He 
added, ‘““The money which we get from our 
oil and the products we can buy .. . will 
help us with our modernization work. We 
have a very poor land, and a large nomad 
population (about 4,000,000). Sheikh Ibn 
Sa’ud has devoted much of his time and 
energy to the work of settlement, and about 
a third of our Bedouin nomads are now 
settled, thanks largely to his work.” 


Dr. N. L. Anfilogoff, director of technical 


Texas Corporation in 
Europe, who returned from New York on 
board the Ile de France June 22nd. 


services of The 


R. P. Resor, treasurer of Standard Oil 
Company (New Jersey), will retire from 
business life on August 10th. He is now in 
his 50th year of service, having started as 
office boy in 1889. An informal party was 
held in his honor June 28th by officials and 
department heads of Jersey Standard, upon 
which occasion a gold watch and a leather- 
bound note book containing the signatures 
of all the members of his staff were pre- 
sented to him. Wm. S. FARIsH, president, 
described his career as a ‘‘real job, uniquely 
and beautifully carried out.’ Mr. Resor 
replied that he had been “‘lucky”’ all his life. 
After his retirement he plans to “keep 
young and play.” 








Sheikh Hafiz Wahba as he sailed from 


board the 
July 6th. 


New York on Queen Mary, 


P. F. SHANNON, manager for Tropical 
Oil Company at El Centro, Colombia, ar- 
rived in New York June 13th on board 
the SANTA ELENA. He was accompanied 
by his wife. Also on board were JoHN W. 
and Mrs. McNAMARA, en route from 
Barranquilla, Colombia. Mr. McNamara 
is sub-manager for Texas Oil Company 
at Bogota. 


Hi. G. MANN, managing director of the 


well-known European business house of 
Phs. van Ommeren and Company, sailed 
from New York on board the liner STATEN- 
DAM June 3rd, with Mrs. Mann. His firm 
is an important independent owner and 
operator of tankships, and is understood 
to introduce modified 


to have been first 


streamlining to tanker superstructures. 


Boun S. MELLON, probably the most 
well-known man in the oil industry equip- 
ment 
Los Angeles July 


business, died of heart failure in 


3rd. Originally sales 
manager for Dunn Manufacturing Com- 
pany, he has been with Byron Jackson 
Company ever since it absorbed the former 
concern in 1929. Mr. Mellon had a wide ac- 
quaintance among oil men both in the 
United States and abroad, and his passing 


will be regretted by many. 


Mirs. M. F. LAmBeEnrt, oil operator of 
Houston, sailed for Europe on board the 
PRESIDENT 22nd. She 
nephew and 
niece, JAMES L. Woop and Miss PATRICIA 
C. Woop. 


ROOSEVELT June 


was accompanied by her 














JERSEY STANDARD’S 175 Million Dollar 


Improvement Program 


SECOND largest offering of securities for 
industrial purposes on the New York 
market since the beginning of 1938 was the 
issue of $85,000,000 in serial notes and de- 
bentures put out by Standard Oil Company 
(New Jersey) early in July. The issue was 
remarkable also for the low interest rates 
which ranged from 1.75 to 2.75 percent 
according to maturity. The list of under- 
writers included sixty-two leading financial 
houses. 

Proceeds of the issue are being placed in 
the general treasury of the company and 
will be used in making available to sub- 
sidiaries funds for capital expenditures and 
other corporate purposes. The tentative 
program includes estimates of about $90,- 
000,000 for acquiring and developing crude 
reserves, $38,000,000 for extending and im- 
proving refining facilities, $15,000,000 for 
tankers, $24,000,000 for marketing facili- 
$8,000,000 for miscellaneous 


ties, and 


purposes. 


HIGH PRESSURE 
ROTARY 


A rnovcu old in principle the rotary 
pump has been a stepchild of the pump 
family for some time. Pump designers have 
neglected it for many duties on account of 
its obvious failure to meet conditions as 
successfully as its rivals, the centrifugal 
and reciprocating pumps. 

The reciprocating pump has, so far, 
largely filled the field of high pressure 
pumping for high pressures with small or 
moderate volume, especially for viscous 
liquids. The centrifugal pump is supreme in 
the field of large volume, low pressure 
pumping of low-viscosity liquids. On the 
other hand, the rotary pump on which 
previous designers have expended only a 
small percentage of the serious thought and 
technical development bestowed on recip- 
rocating and centrifugal pumps, has here- 
tofore been restricted chiefly to small and 
moderate volume work at pressures not 
exceeding 250 to 300 Ibs. To a limited 
extent it has been developed for pumping 
small volumes, at pressures up to 1000 Ibs., 
but only with fair success. 

The Guiberson Corporation has now 
taken this Cinderella of the pump family 
in hand and has placed it on at least an 
equal footing with its sisters. They have 
produced rotary pumps for pipeline service 
with considerably higher efficiencies than 
centrifugal pumps, and much higher than 
the rotary types previously in use. It is 


100 


possible to operate these new rotary 
pumps against 300 to 1000 lbs. pressure 
and show overall efficiencies from 75 


percent to 88 percent on oil of SUS 40 to 
and 


80 viscosity, volumetric efficiencies 





Guiberson high pressure rotary in the East 
Texas field where it has undergone rigor- 
ous tests. 


from 75 percent to 95 percent; on more 
viscous crudes the volumetrics are still 
higher. Units now in operation handle 10 
to 320 bbl. an hour with constant pressures 
to 600 Ibs. and intermittent pressures to 
800 Ibs. Larger units under construction 
will produce up to 36,000 bbl. a day with 
1000 Ibs. as the maximum continuous 
operating pressure. 

As stated above, this new type of rotary 
pump has the advantage of efficiency over 
centrifugal pumps and within the pressure 
limits so far covered is superior to the 
reciprocating pump, with the added ad- 
vantage of fewer wearing parts, greatly 
reduced weight, size, and direct drive from 
the shaft of any prime mover without 
gears of any kind. 

The Guiberson pipeline rotary pump is 
of the interval gear, one-tooth difference, 
positive displacement rotary type. The 
displacing action is obtained by the rotation 
of an eight-tooth pinion mounted on a 
shaft which is eccentric to the ring gear and 
pump casing. The pinion rotates within a 
nine-tooth ported ring gear and is revolved 
by the shaft. The ring gear turns on the 
pinion as an idler. Abutments or barriers 


lare placed between suction and discharge 


ports, thus providing the necessary suction 
effects. Long life and low maintenance are 
assured by the use of hardened steel, 
which is durable and corrosion-resisting. 


Aleohol Mixture Becomes 
Compulsory in Japan 


Wis the object of economizing the 
consumption of gasoline under the China 
Incident, the Japanese Government has 
compelled the mixture of absolute alcohol 
with gasoline in Japan proper and Formosa 
as from July 1, 1938. The compulsory 
alcohol mixture is according to the pro- 
visions of the Gasoline and Alcohol Mix- 
ture Law promulgated late in 1937. Accord- 
ing to the present schedule, the Government 
plans to have a mixture of five percent of 
alcohol with one-quarter of the total volume 
of gasoline imported by the importers and 
also with one-quarter of the total volume of 
gasoline manufactured by domestic refiners. 
The extent of gasoline subjected to the 
alcohol mixture and the alcohol mixture 
percentage will be advanced as the domestic 
production of alcohol increases until all 
descriptions of gasoline consumed in_ the 
Empire may be subjected to twenty per- 





cent alcoholic mixture. 


PORTABLE RIG 


A portaBe rig with three compounded | 
Caterpillar Diesel engines developing 375 | 
h.p. has been evolved by the Unit Rig and 
Equipment Co., and was exhibited at the 
recent Petroleum Exposition at Tulsa. 
All three engines are synchronated to work 
together or separately in a large range of 
combinations. It is said that this is the 
first high-speed apparatus to use three 
engines compounded. The rig has sufficient 
capacity for drilling operations to depths 
of 6,000 ft. and can be moved about on one 
truck. A special feature of this rig is an 
automatic cathead designed with only two 
working parts, rotor and jerkline. 


hig capable of 6000 ft. with three engines 
compounded and mounted on 
truck. 


a single 
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“IWORLD OIL PRODUCTION— Official Figures 
teel, 
Alll figures furnished direct to Worto Petroteum by governments, except where otherwise specified—Table revised monthly 
(Figures in U.S. barrels of 42 gal.—Conversion ratios used are weighted averages for individual countries) 
Preliminary 
Figures 
June July August September October N b D b January February March Aoril May 
1937 1937 1937 1937 1937 1937 1937 1938 1938 1938 1938 1938 
re 105,812,000 110,721,000 115,090,000 109,980,000 110,911,000 104,206,000 106,579,000 106,007,000 94,662,000 106,524,000 102,702,000 99,834,000 
the DE Gib bebibaeaeanee 17,953,812 18,580,752 17,183,259 16,663,000' 17,600,000! 16,923,000' 17,600,000! 17,647,000' 13,591,000! 15,984,000' 17,850,000 17,580,000 
; WE bbcsccencseocse 16,260,492 16,469,071 17,861,784 17,640,872 17,979,227 17,044,016 17,096,298 15,271,901 13,792,479 15,109,040 13,696,219 15,994,400 
hina DT Rhiembktondendisenwed 6,152,478 7,213,398 7,313,264 7,198,034 7,075,122 6,821 616 5,999,642 5,907,458 6,414,470 8,284,215 7,090,486 7,000,000 
has Netherland India. ...... — 4,464,725 4,708 460 4,672,953 4,586,638 4,166,689 4,626,395 4671 582 4,245,587 4,235A422 4,721,147 4,568,899 4,164,193 
‘ dh 6c. ipeasecssoce 4,151,000 4,317,000 4,293,000 4,256,000 4,313,000 4,162,000 4,198,000 4,099,000 3,751,692 4,182,000 4,090,000 4,169,000 
ohol DI +.6660edwacnwenses 3,338,311 3,848,587 2,800,868 3,432,101 4,372,808 4,211,293 4,349, A15 4141,977 4,017,000+ 900,000T 700,000t  1,700,000t 
nosa is dh eeb6e eaewaneknehes 2,344,213 2,429,587 2A29,787 2,513,145 2,663,244 2,645,099 2,431,532 2,670,844 2,385,464 2,717,278 2,592,996 2,332,746 
‘ CR Gkikciresnewawse 1,724,173 1,681,799 1,592,592 1,617,433 1,811,759 1,797,625 1,824,956 1,784,638 1,508,487 1,841 882 1,616,684 1,804,111 
sory F600 665450200 0000008 1,432,398 1,488,965 1,494,467 1,453,712 1,492,971 1,432,508 1,481,701 1,365,152 1,340,000' 1,474,364 1,296,090 1,343,259 
pro- Rica s6bbweseenen 1,339,940 1,355,420 1,345,513 1,369,767 1,360,000! 1,365,000! 1,370,000' 1,378,000' 1,289,000' 1,380,000' 1,349,000! 1,382,000 
: ee 928,752 1,377,547 1,433,474 1,358,600 1,393,317 1,300,485 1,349,908 1,378,021 1,304,819 1,438,436 1,418,825 1,481,285 
VI 1X- bs ches ckakeennees 638,874 633,401 679,335 701 066 704,736 631,584 640,195 662,000! 598,000! 650,000' 637,000! 652,000 
ord- 0 684,348 585,917 254,937 662,861 847,988 749,354 805,236 805,800 707,379 737,164 692,403 620,746 
i téceceastbasanases 349,500 353,313 373,760 341,111 351,711 376,487 405,623 409,592 381,052 445,194 428,829 445,505 
nent EE eer 310,780 318,360 318,360 310,780 325,940 318,360 325,940 318,928 293,232 327,077 318,000! 319,000 
it of eb ieaevtnenwenee 249,434 267,847 279,727 282,155 288,926 272,665 277,551 268,028 257,967 355,683 342,387 329,688 
SE wacpaxeswsnwkerwans 209,181 241,737 288,934 298,753 342,452 341,517 408,580 457,408 413,158 480,803 464,316 472,000 
ume DT teeaceseudetkssewee 200,092 204,710 214,819 205,914 210,228 214,330 211,436 218,594 214,191 214,820 207,522 217,000 
and a 182,696 186,175 184,780 178,122 182,053 176,252 178,776 187,525 171,138 191,746 181,331 190,542 
: PT cntecceseaes 181,436 183,468 182,311 173,150 181,089 197,043 210,360 195,000! 167,000! 200,000! 187,000! 193,000 
1e of tits waenenuees 131,625 143,445 138,031 134,311 133,684 126,439 131,901 137,497 126,578 137,281 133,248 137,824 
ners Di Lebsbsueseicaswnes 98,021 99,182 97,818 100,699 97,203 95,082 94,509 91,927 84,974 94,545 88,555 89,935 
ae st aininapiseanwenes 45,445 42,125 43,367 44,000! 42,339 42,639 42,368 43,000' 38,000! 43,589 42,839 42,000 
the SD Gan nenndsicscsecee 18,410 18,890 13,860 17,010 18,620 20,850 19,320 25,620 28,160 30,070 29,100 41,600 
ture Czechoslovakia. ........... 10,824 11,529 10,125 9,667 10,865 12,297 11,734 11,070 10,437 12,158 10,731 11,000 
; i RES ee ° 10,692 12,148 13,509 12,271 10,736 11,751 12,810 10,302 7,128 9,100! 8,800! 9,000 
estic G6 bactacdcbedocesne 17,600 17,100 15,700 16,000 18,500 17,600 16,400 18,900 19,300 18,800 16,500 20,000 
- WS cesdsvecetennne 169,841,252 177,510,933 180,620,334 175,557,172 179,506,243 172,039,287 172,644,773 169,757,769 151,809,527 168,504,392 162,759,760 163,155,834 
the 
yer- 
| ' Estimate. ? Russian Sakhalin included with Russia. 5 Does not include Assam and Punjab, which are listed tely %J Sakhalin, Taiwan (Formosa) and Hokkaido included 
* Anglo-lranian Oil Company Ltd figures revised—tfuel oil returned under British India. with Japan. 
to ground hes been deducted. . : ® Bahrein Petroleum Company Ltd. figures. 1° Excluding Burma. 
‘International Petrol C y and Lobitos Oilfields Ltd. 1 British Malayan Petroleum Company Ltd. figures. 1! Sarawak Oilfields Ltd. figures. 
| figures combined. ® Includes natural gasoline producti 12 Anglo-Egyptian Oilfields Ltd. figures. 
tT Estimated by competent private sources in Mexico. 
| t Estimate based on information supplied by the C.T.M. (iabor syndicate). 
nded 
375 | 
and 
- the 
ul . Official Crude Oil Production Figures for 1932 to 1937 (Revised) 
WOK 
re of ie 
> Average Daily Total 
the to May 3 Average to May 31 Total Total Total Total Total Totel 
hree 1938 1937 1938 1937 1936 1935 1934 1933 1932 
, (Bbl.) (Bbl.) (Bbi.) (Bbi.) (Bbl.) (Bbl.) (Bbl.) (Bbl.) (Bbi.) 
cient a 3,375,689 3,500,418 509,729,000 1,277,653,000 1,098,516,000 996,596,000 908,065,000 905,656,000 785,159,000 
oths SE oe 534,119 553,305 80,652,000 201,856,661 199,635,921 184,008,033 175,635,783 155,596,429 155,927,997 
I ‘ ear 489,172 514,182 73,864,039 187,675,477 155,270,840 148,809,057 136,098 681 117,113,940 115,615,782 
) one _ _ eee 228,454 213,997 34,696,629 78,109,001 62,977,950 57,520,488 57,902,092 54,440,075 49,516,697 
5 an Netherland Indie. .............. 149,240 148,255 22,535,248 54,112,933 47,961,744 45,307,913 45,107,828 41,234,498 37,988,913 
oS | sR EA 134,382 142,948 20,291 692 52,176,000 63,532,846 61,270,072 61,849,306 53,919,708 53,651,978 
two dissed cuiewsemiuns 75,887 127,275 11,458,977 46,455 687 41,027,915 40,240,563 38,171,946 34,000,830 32,805,496 
__ ee ey ene ere. 84,101 83,846 12,699,328 30,603,660 29,913,150 27,410,983 7,639,849 1,094,915 871,840 
|  ikncas eka keudet bask 56,661 55,609 8,555,802 20,297,543 18,756,110 17,597,655 17,337,900 13,156,126 16,415,214 
eee ee 45,158 47,827 6,818,865 17,457,024 17,593,059 17,066,555 16,314,381 13,257,318 9,899,432 
ee 44,887 44,807 6,778,000 16,354,717 15,457,960 14,297,025 14,021,901 13,690,556 13,138,747 
| Sa eee 53,122 42,473 8,021,386 15,502,989 13,237,030 11,671,224 10,894,363 9,561,353 10,126,121 
is ticen nuadaceeaakda 21,185 21,279 3,199,000 7,166,487 7,587,718 7,181,113 7,278,859 7,414,311 7,073,437 
1e8 . ae 23,599 21,266 3,563,492 7,762,264 4,644,635 1,264,807 285,072 31,377 902 
rle | Eee 13,975 12,047 2,110,172 4,397,038 3,355,086 3,359,054 2,741,341 2,070,162 1,220,426 
. rere 9,116 10,416 1,476,237 3,799,862 3,869,575 3,901,881 4,011,336 4174979 4,219,634 
Germeny b+teweennasssaudanns 10,289 8,625 1,553,753 3,148,300 3,076,858 2,967 438 2,204 402 1,656,602 1,594,807 
eee 15,150 8,026 2,287,685 2,995,025 1,507,931 1,447,204 1,410,895 1,145,333 1044412 
Mi Miteccanedesecscesossen 7,100 6,817 1,072,127 2,487,841 2,403,072 2,294,878 1,872,837 1,504,412 1,683,439 
| a ele 6,108 5,922 922,282 2,161,436 1,942,467 1,731,785 1,636,619 1,419,902 1,597,641 
British Indie Ey ee en 6,238 5,864 942,000 2,141,158 1,978,329 2,037,810 1,921,863 1628 ,803 1,743,878 
Serewok ee eee ee eee 4,453 4,535 672,428 1,655,565 1,574,196 1,806,795 1,975,617 2,244,331 2,369,338 
RS 2,980 3,187 449,936 1,163,267 1,262,666 1,255,151 1,527,252 1,653,535 1,071,976 
France gyi ttt teseseeeeeees 1,387 1,387 209,428 507,067 534,063 529,664 700,000 786,366 755,146 
9 oe 1,026 606 154,550 221,266 50,092 44,347 27,965 5,765 804 
I Crechoslovakie RIS 367 339 55,396 123,474 126,603 136,580 177,797 121,695 126,603 
re es 293 337 44,330 123,123 104,746 163,295 157,875 111,973 41,907 
Other countries... ..... 2.00.0... 619 606 93,500 221,000 198,600 189,200 243,100 273,500 327,900 
—<ite Pe eee 5,395,417 5,586,201 814,907,289 2,038,928,865 1,798,087,162 1,652,106,570 1,517,211, 860 1,438,864,897 1,305,588,467 
= *Revised by official sources. 
od tConversion fector revised. 
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Official Figures for Soviet Oil Operations 


















































Monthly Daily Run to 
Production Average Stills Drilling 

(Bbl.) (Bbl.) (Bbl.) (Ft.) 
Ree TER. 86 003.0000 17,647,000 569,258 15,882, 520,000 
Ee Febencescus ene 13,591,000 485,393 13,122,000 320, 
ae 15,984,000 515,613 14,842,000 340, 
NE aac esa iu/e- Walaa bac 17,850,000 595,000 15,850,C 400, 
eer 17,580,000 567.097 15,600,000 420,000 
Jan.-May, 1938 .......... 82,652,000 547,364 75,296,000 2,000,000 
Jan.-May, 1937 .......... 80,352,838 532,138 72,842,853 2,477,037 
| rs 202,856,661 555,772 187,121,389 6,244,660 
Se 199,634,921 545,450 180,582,274 6,958,916 
ISI, 6. 6.0.0.006000% 244,215,000 666,066 215,055,000 not available 
EE OS 234,450,000 642,329 208,285,000 9,240,000 
a 222,345,000 607,000 182,250,000 7,100,000 

*Crude oil and gas. 
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Four speed drum hoists with a capacity of 17 tons on drums and static load on hook of 150 tons. 


OPERATIONS 


Esprovement of Soviet oil operations 
effected in April continued in May, and 
Baku fields came close to plan fulfillment 
for the 31 day period, while they exceeded 
plan by one or two percent on individual 
days. Of the 63 Baku oilfields, about 40 
have lived up to plan during May, while the 
other 23 fields continued to lag behind 
schedule. Taken by the groups into which 
they are divided, Stalin, Artema, Asis- 
bekov, Kergez and Molotov lived up to the 
production quota during April and have 
continued with some excess over the plan 
during May, while Kirov, Ordzonikidze, 
Kaganovitch, Lenin, Aliati and Grozneft 
operated behind requirements during the 
month and caused production arrears of 
about 5,000 bbl. of crude daily. 

Grozni has shown signs of improvement 
for the first time in many years, and is con- 
sistently living up to plan. Next in im- 
portance, Maikop has developed a number 
of properties which have enabled it to 
maintain production steadily in excess of 
plan—20 to 33 percent—and has a daily 
output of 43,000 to 45,000 bbl. against 
less than half that amount in 1937. 
Maikop crude is of light grade and has a 
higher gasoline content than any other 
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Soviet crude oil, as well as having consider- 
able content of natural gas suitable for 
stripping casinghead gasoline. Operations at 
Emba during May were likewise in a 
favorable position, the high and low of the 
month being 108 and 90 percent of quota. 
Emba fields are capable of doing even 
better as the potentialities of the region are 
great. Bashkiria produced quite close to 
plan during the first quarter of 1938, but 
fell off a little during April and May. 
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Closed type rotary table for depths to 10,000 ft. 


EQUIPMENT 


SeveRAL years ago the Soviets ceased to 
import oil well drilling equipment from 
abroad, which time the domestic 
machine have been striving to 
modernize and perfect the equipment 
available. The Lieut. Shmidt machine 
shops of Baku are reported to have per- 
fected in design and construction several 
types of drilling and production equipment. 
They have evidently adopted the types 
of equipment previously imported, that is, 
copied the designs and adjusted them to 
suit Soviet requirements. After having tried 
the new equipment in operation the 
Russians believe the domestic types to be 
not inferior to their equivalents which were 
formerly imported. Except for the fact that 
the American design and fabrication have 
made tremendous strides during the past 
few years and providing the workmanship 
is good there is no reason why they should 
be inferior—the American designs which 
they copied are good. 

Lieut. Shmidt machine shops have evolved 
a new design of four-speed drum _ hoist 


since 
shops 


(Continued on page 116) 


Hydromatic brake GTI 915 used in modern Russian drilling. 
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WORLD PETROLEUM ABSTRACTS 


Summaries of the Most Important Articles as 


Published in the Oil Press of the World Dealing 


With Technical and Econemic Aspects of the 


Petroleum Industry. 


DRILLING 


Intensive Weighting of Petroleum Drilling 
Muds With Galena—H. E. Gross, in PETROLEUM 
TECHNOLOGY, vol. 1 (1938), No. 2. Technical Publi- 
cation No. 918; 9 pages. 

There are special conditions in excessively high- 
pressure wells that warrant the use of heavier and 
thinner muds to relieve pressures on blow-out- 
prevention equipment. Most instances that would 
justify these intensively weighted drilling fluids 
have narrow mud-weight tolerances above which 
the mud is dissipated into lower pressure formations 
and below which it is gas-cut or upset by salt-water 
intrusion. However, there are several cases on record 
of 17 Ib. or more per gallon mud being used to 
control deep wells. Viscosity reduction for such a 
fluid is an important item and could be accomplished 
by the use of galena. Pure galena muds have good 
wall-buildings characteristics, and this soft, friable 
mineral is not abrasive to pump parts. The acid 
nature of galena muds can be corrected by buffering. 
Galena is an abundant heavy mineral but its high 
cost will prevent indiscriminate use, although there 
are conditions in which it can give a specially 
needed service. 

This paper gives details of laboratory studies on 
the subject, carried out at the University of 
Oklahoma. 


Recent Pressure Drilling at Dominguez 
(Calif.)—S. Grinsfelder and Jan Law in oO1L WORLD, 
vol. 31 (1938), No. 9, pp. 14-19. 


In the latter part of 1937 four wells were completed 
in the Dominguez field to test the theory that if 
wells are completed in the pay zone under a pressure 
less than the formation pressure the well will be more 
productive than if the walls of the hole are subjected 
to the full pressure of the usual column of mud. In 
the latter condition the higher pressure tends to 
force the mud into the pores of the pay sand, thus 
making it more difficult for the oil to flow out. On 
the other hand, if a mixture of oil and gas that gen- 
erates a bottom hole pressure lower than that of the 
formation pressure is used as the completing fluid, 
the outwardly prevailing formation pressure will 
keep the sand face open. 

In practice, the establishment of a bottom hole 
pressure less than the static pressure of the forma- 
tion requires a careful appraisal of the circumstances. 
The static formation pressure will be given by sub- 
surface data compiled periodically for the field. 
On the other hand, the estimation of a general 
bettom-hole pressure involves the consideration 
of several factors: rate of oil circulation, rate of 
gas circulation, depth of hole, size of effective flow 
channels and input and output pressures. 
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A method for calculating a bottom-hole pressure 
to be generated was derived by E. C. Babson. This 
method, though not wholly satisfactory, provided 
an approach to the problem. The calculations take 
into consideration the depth, composition and 
input pressure of the column of fluid within the 
drill pipe. The equation Ddh=dP is integrated in 
terms of h=VdP from material made available 
by A. P. I. research problem No. 37. In this equation, 


h =height of column 
P =pressure 

D =density 

V =specific volume 


These calculations do not take into consideration 
friction losses and slippage which may be of con- 
siderable magnitude. The application of this method, 
though not thoroughly satisfactory, demonstrated 
that it provided a working basis for estimating 
generated pressures at the bit. 

It appears that the maximum benefits to be de- 
rived are especially from wells which have highly 
permeable sands, and from producing intervals that 
have been somewhat depleted, 


Casing Setting Depths are not Assured by 
Physical Properties of the Steel—W. W. Frame, 
before AMERICAN PETROLEUM INSTITUTE, Wichita 
meeting, May, 1938. 


The results of nearly 400 collapse tests of oil 
country casing are described in the paper. Parts of 
these tests were made with various amounts of 
residual stresses existing in the pipe structure. The 
results show that unfavorable residual stresses of 
a magnitude not uncommon in casing can reduce 
the collapse pressure 15 percent or more, depending 


D i 
on the — ratio involved. 
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The results of nearly 300 collapse tests of pipe 
practically free of residual stresses show that col- 
lapse pressures can be obtained that were previously 
considered impossible except with steel of much 
higher yield strength. 

With reference to the method of testing, it was 
found that closed-end specimens collapsed at higher 
pressures than open-end specimens cut from the 
same piece of pipe. It is concluded that the speci- 
fications for yield strength of the steel are inadequate 
for assuring setting depths in collapse, and that the 
method of manufacture and the method of testing 
must also be considered. 

In view of these facts and conclusions, it would 
seem desirable that certain additions and changes 
be made to casing specifications. It would be helpful, 
and avoid confusion, if a standard test specimen 
and standard test procedure for determining col- 
lapse values of oil-country casing could be adopted 


by the A. P. I. And it seems desirable that the 
Institute should define the various casing grades 
by specification of setting depth in collapse, without 
reference to any specification of physical properties 
of the steel other than ductility. 


OPERATION 


Experiments on Fluid Capacity and Plugging 
of Oil-Well Screens—R. L. Chenault, before 
AMERICAN PETROLEUM INSTITUTE, Wichita meeting, 
May, 1938. 

A number of tests were made on samples of vari- 
ous types and makes of oil-well screens to determine 
free-flow characteristics, flow characteristics when 
packed in sand, conditions under which screens are 
likely to plug, and precautions necessary to prevent 
plugging. 

It was found that there is little relation between 
free-flow characteristics and flow characteristics 
when packed in sand. In general, the pressure drop 
through a sand-pack of any considerable thickness 
is so much greater than the drop through an open 
screen that variations of several hundred percent 
above or below the average resistance of commercial 
screens to free flow are of little significance in pre- 
dicting the fluid capacity of a screen and sand-pack 
under operating conditions. 

Screens of the wire-wrapped, slotted-pipe, and 
button types were tested; and in all cases the screen- 
ing action was practically perfect—although in 
some cases about 60 percent of the sand was small 
enough to pass through the screen openings. When 
circulating clean oil through a sand-pack and screen 
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at a constant pressure, the rate of flow reached an 
equilibrium value, when the oil temperature and 
viscosity became constant, and remained at this 
value indefinitely—indicating that permanent sand 
bridges were formed almost immediately after 
starting flow. 

Several attempts were made to plug a screen and 
sand-pack with drilling mud by placing layers of 
mud in various positions in the sand-pack, and by 
injecting mud into the oil inlet to the screen-testing 
chamber. It was found that the mud would not 
migrate more than one-quarter inch through the 
sand-pack before it was entirely filtered out by the 
sand. Surrounding the screen pipe with a porous 
filtering medium such as sand or gravel, which will 
fill the well cavity and prevent caving of the forma- 
tion, and migration of mud or other colloidal ma- 
terial to the screen face, appears to be the most 
logical solution of the problem of screen plugging 
and sand production. 

References are made to methods now being used 
for placing gravel or sand-packs, and some new 
methods are suggested, including the one illustrated 
in the accompanying figure. 

In this case the liner would be equipped with a 
coarse and rugged outside thread, as shown. The 
well cavity would be filled by means of a bailer or 
by dropping the packing material through the casing. 
The liner would be run on tubing and rotated, after 
contacting the sand or gravel bed, in a direction 
tending to pull the liner into the pack and loosen 
the material immediately surrounding the liner, 
and displace a sufficient quantity of it into the 
casing by the screw-conveyor action to allow the 
liner to lower to the desired position. 


Drilling and Production in the Wilmington 
(Calif.) Field—C. J. Dean, in om wor-p, vol. 31 
(1938), No. 9, pp. 3-11. 

The problems encountered and methods used in 
this field are discussed at some length. 

The chief problem is the control of sand produc- 
tion, and the conclusion is reached that, funda- 
mentally, the matter lies in regulation of the veloc- 
ity of fluid entry into the casing, i. e., to reduce the 
rate of flow of gas and oil to a point where the sand 
will not be removed. The following methods for 
this purpose have been used in this field: 

First, the use of a smaller bean. Second, flowing 
the well from the casing to reduce the surge chamber. 
Third, the use of a packer on the tubing to eliminate 
the surge chamber. Fourth, the bleeding of casing 
to a pressure insufficient to blow around the tubing. 
Fifth, the use of gas lift to stabilize the flow in the 
tubing. Sixth, the use of a spring actuated valve 
or bean to close at a set minimum tubing pressure. 
If heading flow cannot be satisfactorily controlled, 
it is good practice to put the well on the pump. 

The results of gravel packing to date indicate that 
this process will be a major factor in the solution of 
the sand problem. 


Theoretical Consideration of the Perforation 
Pattern in a Screen Pipe—J. M. Cunningham, 
before AMERICAN PETROLEUM INSTITUTE, Wichita 
meeting, May, 1938. 

The possible size, shape, and arrangement of the 
perforations in a screen pipe are innumerable. For a 
given perforation area, the size, shape, and arrange- 
ment of the perforations will greatly influence the 
strength of the screen. Within limits, the size of the 
perforation has not much influence on the strength 
when the perforations are uniformly distributed. 
Experience indicates that the size of the perforation 
is more important in preventing clogging of the 
screen. An approximate strength rating is given 
for the common-shaped perforation patterns. 

It is not economically possible to design screen 
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pipe to resist large-scale movement or shifting of the 
earth formations. The strength design should con- 
sider resistance to bending, longitudinal tension, 
longitudinal compression and, if necessary, trans- 
verse compression. 

High columnar strength considers high bending 
and high longitudinal-compression strength. It also 
considers longitudinal tension indirectly. Thus, 
columnar strength represents a basis for selecting 
the perforation pattern. 

The optimum perforation pattern with reference 
to columnar strength is one which has the perfora- 
tions uniformly distributed both longitudinally and 
circumferentially, and has a combination consisting 
of a few perforations per row around the pipe and 
a larger number of rows of perforations per unit 
length. 

Sharp corners in perforations are to be avoided in 
order to minimize stress concentration. The large 
reduction in columnar strength for any increase in 
the unsupported screen length recommends the 
advisability of providing complete support along 
the entire length of the pipe wherever possible. 

A perforation pattern selected for high resistance 
to tubular collapse will have an arrangement which 
will give the maximum moment of inertia per unit 
length of the minimum longitudinal wall section. 

While it is known that the pressure drop through 
the screen perforation is only a small part of the 
total pressure drop restricting the oil flow from the 
formation, nevertheless greater perforation area 
provides greater probable number of flow orifices 
and, in effect, increases production and the period 
between work-over and clean-out. 


NATURAL GAS 


Gas Caps, Their Determination and Signifi- 
cance—P. P. Gregory, in PETROLEUM TECHNOLOGY, 
vol. 1 (1938), No. 2. Technical Publication No. 
917; 5 pages. 

Natural petroleum gas occurring in the oil-bearing 
reservoirs is found to exist either as free gas associ- 
ated with the oil and/or in solution in the oil. In 
some virgin fields practically no free gas is encoun- 
tered under the reservoir conditions of pressure and 
temperature, although in other fields a considerable 
section of the pay horizon is occupied by free gas. 
In other words, a given oilfield may or may not 
have a gas cap before the exploitation takes place. 
When the reservoir pressure is reduced to a point 
below the critical saturation pressure by withdrawals 
of fluids from the producing formation, the gas 
dissolved in the oil inevitably begins to come out of 
solution and becomes free gas. Under the controlled 
methods of production and drilling, a portion of this 
gas is produced with the oil to the surface and a 
portion of it remains within the reservoir to ac- 
cumulate at higher structural levels toward which 
it migrates by virtue of its low specific gravity. 
The rate of growth of a gas cap in a given structure 
depends primarily upon the rate of decline in the 
reservoir pressure. If the rate of pressure decline is 
rapid, the gas cap likewise will grow rapidly. On 
the other hand, shrinkage in the gas-cap area was 
noted in some fields in which reservoir pressures 
were increasing. 

The gas-oil contact can be conveniently located 
in the process of drilling a well and by electrical 
logging. Little can be found in the petroleum litera- 
ture concerning methods of predetermining gas-oil 
contacts in producing reservoirs. Therefore, the 
writer feels justified in describing briefly a simple, 
workable, and inexpensive method of determining 
gas-oil contacts and outlining the limits of gas-cap 
areas in a field where such knowledge may be es- 
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sential for efficient production and development 
operations. 

The method involves the determination of the 
following: (1) Structural data, such as the depth or 
elevation of the top of pay horizon; (2) reservoir 
pressures; (3) tubing and casing pressures at the 
well head; (4) static oil-pressure gradient; (5) static 
gas-pressure gradient. These data can be secured 
with a minimum of expense and may be shown in 
the form of a map (as in the accompanying sketch) 
where the contours indicate thickness of the gas 
cap (contour interval 25 ft.). 


Behavior of Contents of High-Pressure Res- 
ervoirs—Eugene A. Stephenson, in PETROLEUM 
TECHNOLOGY, vol. 1 (1938) No. 2, Technical Publi- 
cation No. 916; 9 pages. 

In most instances the fluids produced from under- 
ground reservoirs have been described as they ap- 
pear at the surface, and usually it has not been 
necessary to distinguish between surface and reser- 
voir phases. More recently it has become imperative 
to recognize the fact that changes in phase may 
occur between the reservoir and the receiving unit. 

The simple terminology of wet and dry gases and 
crude petroleum oil served our needs fairly well in 
the shallow, low-temperature and low-pressure 
fields. It has been left to the legislatures, regulatory 
commissions, and courts to decide whether a field 
is or was a gas field, an oil-field, or both. This they 
have done by direct definition and also by implica- 
tion. For example, in Texas. 

A gas well is any well (a) which produces natural 
gas not associated or blended with crude petroleum 
oil at the time of production, or (b) which produces 
more than 100,000 cu. ft. of natural gas to each 
barrel of crude petroleum oil from the same produc- 
ing horizon, or (c) which produces natural gas from 
a formation or producing horizon productive of 
gas only encountered in a well bore through which 
crude petroleum oil is also produced through the 
inside of another string of casing. 

An oil well is any well which produces one barrel 
or more of crude petroleum oil to each 100,000 cu. ft. 
of natural gas. 

In the state of Louisiana, the same general re- 
sult is achieved iargely by the following paragraph: 

Wells producing both oil and gas shall not waste 
or blow into the air an amount of gas of more value 
at three cents per 1,000 cu. ft., than the market 
value of the oil recovered. The Commissioner ol 
Conservation shall allow a reasonable time to de- 
termine the status of any well. 

The author gives typical cases of where the ques- 
tion of whether a well was to be classed as an oil 
well or a gas well has been of great importance to 
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both owners and to state authorities. The general 
result is that the courts have adopted the rule that 
production of condensate (natural gasoline) from 
a wet gas does not make an oil well out of a gas well; 
in other words, a condensate is not crude petroleum 
oil. 


REFINING 


Necessity for Better Construction of Heating 
Coils—Fred Key and W. H. Clendenin, before 
AMERICAN PETROLEUM INSTITUTE, Wichita meeting, 
May, 1938. 


The significant feature of this paper is the con- 
clusion that, regarding the construction of heating 
coils, for the use of processing oils and other fluid 
matter, there is a definite necessity that the tube- 
connecting devices be attached to the tube in such 
a manner that there is no question about the con- 
nections being stable under pressure and tempera- 
ture, and with a high factor of safety. 

To clarify the problem under discussion, the 
words “tube-connecting device” refer to what is 
commonly termed a return-bend fitting used in 
constructing a coil consisting of a number of tubes 
in parallel relation to each other. The tubes are 
attached by expanding into an especially-prepared 
hole of the tube-connecting device, thereby creating 
a continuous coil for use in processing oils and other 
fluid matter. 





Cross section of type “A” return bend designed 
for use with carbon-steel tubes or four to six 
percent chrome tubes. 


After giving an exposition, with illustrations, of 
bad practice, the authors settle on five tube-connect- 
ing devices which meet the pressure and tempera- 
ture conditions. One of these connections, on a type 
A return bend for use with carbon-steel tubes or 
four to six percent chrome tubes, is shown in the 
accompanying figure. 
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Removal of Inorganic Salts from Crude 
Petroleum—Wendell P. Hawthorne and H. L. 
Bedell, before AMERICAN PETROLEUM INSTITUTE, 
Wichita meeting, May, 1938. 

De-salting systems in use in several Mid-Con- 
tinent refineries are described. 

Satisfactory salt removal may be accomplished 
by repeatedly washing oil through a sodium-car- 
bonate solution of 200 deg. F. during 20 min. and 
settling at this temperature for 80 min. Less than 
three percent of 0.3 percent sodium-carbonate 
solution need be added continuously. 

A system of treatment involving emulsification 
of three percent of 0.3 percent sodium-carbonate 
solution, percolation of the mixture through an 
excelsior column at 250 deg. F. during 20 min., and 
settling at 250 deg. F. for 50 min. results in the 
removal of 80 percent of the salt present in crude oil. 


A comparison of results obtained in the laboratory 
with those obtained in plant operation indicates 
that results from a laboratory study should be ap- 
proximately duplicated in the plant. 


Application of the most satisfactory laboratory 
treatment in the refinery involves use of a 290 bbl. 
container as a packed column and of a 350 bbl. 
drum as a settler for each unit processing 10,000 
bbl. a day; 13,000 gal. of water and 320 Ib. of soda 
ash are required each day for each unit. 

A mineral bed (14- to 20-mesh) is less effective 
than a corresponding excelsior bed for resolving a 
crude-oil emulsion. 


CHEMISTRY 


Determination of Sulphur in Oil—Robert I. 
Sheen and H. Lewis Kahler, in IND. ENG. CHEM., 
Analyt. ed., vol. 10 (1938), No. 4, pp. 206-207. 


Sulphur in oil is usually determined by the barium 
sulphate precipitation method as prescribed by the 
American Society for Testing Materials. Analytical 
chemists have long sought a substitute to allow 
savings in time, and the investigators feel that the 
method presented here fulfills this requirement. 

In this method sulphur in oil can be determined 
following the usual oxidation of an oil sample in a 
bomb, by direct titration using tetrahydroxyquinone 
as an internal indicator. Results obtained are well 
within the limits as prescribed by the A. S. T. M. 
and maintained by most oil companies; and the 
method is suggested for routine determination of 
sulphur in oil to effect a saving in time without 
sacrifice of accuracy. 

The range of error is less than half that prescribed 
by A.S.T.M. for different operators and in all 
cases less than the variance allowed for the same 
operator. 


Estimating Carbon Residue on Lubricating 
Oils—Charles I. Kelly, in PETROLEUM TIMEs, vol. 
39 (1938), No. 1003, pp. 429-431. 

For estimating carbon residues in lubricating oils 
most American oil chemists use the Conradson 
method, whereas British chemists mostly prefer the 
Ramsbottom method. The author states that in 
laboratories where the two methods have been 
extensively compared preference is given to the 
Ramsbottom procedure, because it can be relied on 
to give concordant results within a comparatively 
small experimental error. The chief objection to the 
Conradson method is that it is not easy to perform 
accurately, in spite of all attempts to write direc- 
tions that will permit of only one interpretation. It 
is prescribed that “tests shall be run in duplicate and 
repeated if necessary until the percentages of carbon 
residue differ by not more than 10 percent from an 
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average,”’ which indicates the limitations of the 
method from a practical standpoint. A Conradson 
test can be made in 30 minutes, but it appears that 
only a specialist in this one test can be depended 
on to obtain results that are consistent and com- 
parative. 

The Ramsbottom method requires a more elabo- 
rate equipment, but allows of several determinations 
to be made concurrently under the same conditions, 
hence it is more dependable in making comparisons. 

In view of the widespread use of both methods it 
has seemed desirable to demonstrate any fixed rela- 
tion that may exist between them. This the author 
has done in a research that has embraced 92 lubricat- 
ing oils and mixtures of oils from the United States, 
South America, Russia, and Roumania, comprising 
various grades, such as Pennsylvanian long resi- 
duums, bright stocks, dark lubricating oils, dis- 
tillate lubricating oils, and solvent-refined oils pro- 
duced by different processes. 

The relationship between these results is depicted 
by the straight line in the accompanying graph, 
which may be expressed by the following equa- 
tions:— 

A.—To calculate the Conradson Carbon Residue 
(C.C.R.) when the Ramsbottom 
Residue (R.C.R.) is known:— 

C.C.R. =1.515 (R.C.R.—0.12) 
where R.C.R.> 0.2 percent. 


Carbon 


B.—Conversely :— 
R.C.R. =0.12 +(C.C.R. X0.66) 
where C.C.R. > 0.12 percent. 
Where the R.C.R. is less than 0.2 percent, and the 
C.C.R. is below 0.12 percent., a relationship is not so 
clearly demarcated, but the following appear to be 
reasonable approximations :— 


i C.C.R. =0.7 (R.C.R.—0.03) 
where R.C.R. << 0.2 percent. 
D. R.C.R. =0.03 +(C.C.R. X 1.45) 


where C.C.R.<0.12 percent. 


Catalysts in Hydrocarbon Chemistry—E. K. 
Rideal, in JOURNAL INSTITUTION PETROLEUM TECH- 
NOLOGISTS, vol. 24 (1938), No. 174, pp. 221-225. 

In hydrocarbon chemistry increasing attention 
is being paid to catalytic processes. It is shown that 
these can be formulated on a radical mechanism. 
Homogeneous reactions can be brought about by 
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free radicals and heterogeneous reactions by chemi- 
adsorbed radicals. The energy of activation of such 
heterogeneous processes is less than one-fourth of 
the corresponding homogeneous reactions. This 
permits of lower temperature operation, greater 
efficiency and greater control. 

It is usually considered that in reactions where 
a metal catalyst is used to effect hydrogenation the 
metal simply functions to absorb molecular hydro- 
gen and then gives it up again in an activated or 
ionized form. It is more probable that the reaction 
proceeds through some sort of exchange reaction 
between atoms held by chemi-adsorption and atoms 
in molecules held above this layer by weaker fields. 
This concept of exchange reactions, being one of 
the important mechanisms in heterogeneous catalytic 
reactions, can be revealed in another way. If ethy- 
lene and deuterium be passed over a nickel contact 
surface, not only is dideuteroethane formed, but 
at the same time some of the hydrogen atoms in the 
ethylene exchange with those in the deuterium 
producing Hz. and HD in the deuterium fraction 
coming from the catalyst. In addition to the ole- 
fines, a number of such exchange reactions have 
subsequently been discovered and examined; thus 
Taylor found that the saturated hydrocarbons 
would undergo exchange with deuterium. Whilst 
the reaction may be formulated 


CH, + D.=CH;D + HD 


the kinetic mechanism cannot proceed in this way. 
It is found that the reaction rate is much less than 
the ortho-para deuterium reaction, consequently 
the rate-determining step may be either 


MD + CHiM = CH;3DM + MH... ... (1) 
or CH,M — CH;M + MH... __.. (2) 


followed by the rate-determining reaction 
CH;M + MD — CH;DM + M 


Since these reactions are taking place in the ad- 
sorbed phase, it is clear that it is impossible to 
decide between (1) and (2) by kinetic measurements. 
The simplest method of attack is to pass mixtures 
of CH, and CD, over the contact agent; if the 
mechanism of exchange is represented by (2) we 
should obtain mixed methanes—i.e., CH;D, CH2Dz, 
CHD;. Experiment actually confirmed this view. 
In the same way the mechanism of the surface 
reactions involving the synthesis of ethane from 
methane and methane from ethane and hydrogen— 


M.CH, — M.CH; + MH ->C2He 
MC:;He > M.CHs; + MH, > 2CH, 


could be established. 


Laboratory Control of the Corrosion of Dis- 
tillation Equipment and of De-Salting Pro- 
cesses—L. L. Davis, J. M. Jones and C. A. Neilson, 
before AMERICAN PETROLEUM INSTITUTE, Wichita 
meeting, May, 1938. 

Since corrosion of distillation equipment may be 
due to hydrogen chloride, hydrogen sulphide, sul- 
phur dioxide, dissolved oxygen, organic acids or 
water, the first task of the control chemist is to 
ascertain which of the above six agents is to be 
combatted, and to select appropriate counter meas- 
ures. The author illustrates the matter by describing 
two typical distillation operations and the preven- 
tion methods used. The first case involved the di- 
tillation of an acid-treated cracked distillate where 
sulphur dioxide was the only corrosive agent, and 
steel and cast iron the only metals injured. They 
devised a laboratory method for determining the 
amounts of sulphur dioxide and dissolved iron in the 
effluent streams and a scheme for using these figures 
for indicating the amount of gaseous ammonia to 
be injected into the distillation system to neutralize 
the sulphur dioxide. 


110 


They decided it were better to remove the source 
of corrosion, before charging, by installing a Strat- 
ford continuous treating process which gave a 
treated product with a minimum of sulphuric-acid 
treating products. Thereupon, with a minimum con- 
sumption of ammonia in the still, the loss of iron 
was reduced to zero. 

The other case is that of preventing corrosion of 
crude oil distillation equipment where the metal is 
subject to the combined attack of hydrogen chloride 
and hydrogen sulphide. 

Here the first part of the control chemist’s problem 
is to supervise the de-salting of the crude. The next 
and most difficult problem is to supervise the in- 
jection of ammonia into the distillation system so 
as to maintain a pH that will protect the metal. 
This is a relatively simple proposition where iron 
or steel is the only metal involved, but where brass 
or bronze fittings are used the maintenance of a 
pH that will not harm the brass and at the same 
time protect the iron is a somewhat delicate task. 
Very full directions for making the necessary tests 
and determinations are given. 


Structure of Lubricating Greases—A. S. C. 
Lawrence, in JOURNAL INSTITUTION PETROLEUM 
TECHNOLOGISTS, vol. 24 (1938), No. 174, pp. 207— 
220. 


Soap-oil systems exist in three forms: true solu- 
tion, true gel and pseudo-gel, which is a paste of 
micro-crystals. Commercial lubricating greases may 
be in stage two or three. There is a well-defined 
temperature of transition from two to three which 
depends on the nature of the soap used and upon 
the presence of polar substances, such as fatty acid, 
water or glycerin, which lower it. These greases 
are not emulsions. Natural greases such as butter 
and tallow are emulsions in which the dispersion 
medium is a soft solid. Dispersion of the soap in the 
oil can be brought about by stirring at any tempera- 
ture above that of the transition and does not re- 
quire raising to that of true solution. Formation of 
gel and pseudo-gel are crystallizations and the 
mechanical properties of the systems are due to the 
peculiar crystal habit and. properties of the separat- 
ing soap particles. The properties are profoundly 
modified by small amounts of fatty acid. 


PHYSICS 


Pressure Distribution in Oil and Gas Reser- 
voirs by Membrane Analogy—Aaron J. Miles 
and Eugene A. Stephenson, in PETROLEUM TECH- 
NOLOGY, vol. 1 (1938), No. 2; Technical Publication 
No. 919, 11 pages. 

The pressure distribution in a producing oil or 
gas reservoir has been obtained mathematically 
in a limited number of special cases where the 
boundary of the reservoirs are simple geometric 
figures with the wells conveniently located within 
them. Using some of the previous work as a basis, it 
can be proved that a number of additional problems 
of pressure distribution can be solved by use of soap 
film. This method is particularly applicable toa reser- 
voir drained by a number of wells, or to a reservoir of 
irregular shape, or to both. Since this method obtains 
the pressure distribution, it also establishes the drain- 
age boundaries of the wells. 

This paper derives the analogy between the equa- 
tion representing the pressure distribution in a 
reservoir and the equation of the deflected mem- 
brane. It also describes the apparatus and the 
method of operation. The experimental method is 
employed to solve a problem whose mathematical 
solution is known and the results compared. These 
are found to be in good agreement. 


The method is applicable to any homogeneous 
liquid, compressible or incompressible, or to a gas, 
flowing in a reservoir of uniform thickness, perme- 
ability and porosity. The flow state may be either 
the steady state or the transient state wherein the 
density or pressure of the fluid in the reservoir 
declines at a constant rate. 


ASPHALT AND TAR 


Exudation Test for Bleeding in Bituminous 
Roofing—G. L. Oliensis, in IND. ENG. CHEM., 
Analyt. ed., vol. 10 (1938), No. 4, pp. 199-201. 

Bleeding, or strike-through, by which is meant the 
exudation of unsightly black spots occasionally 
noted on the surface of ready roofing, is due to a 
peculiar type of incompatibility, as yet unexplained, 
between the asphalt used as saturant and that used 
as coating. During the last seven years the author 
has developed an exudation test for determining 
this lack of compatibility between the saturant and 
the coating, before their use in roofing manufacture. 

The test is made by dusting the coating with a 
layer of fine talc and placing a drop of the saturant on 
the talc-covered surface and keeping the sample 
under observation for 72 hours at 110 deg. F. If the 
two materials have no strike-through tendencies, 
nothing will happen; in the contrary case a ring of a 
darker color will form around the drop of saturant. 

Several years of practical experience with the 
exudation test have led to the conclusion that while 
it is safest practice to use only saturants and coatings 
that show no ring whatever in that test, no visible 
bleeding will occur in roofings made with a saturant 
and coating that in the standard exudation test at 
110 deg. F. develop a ring not wider than 0.5 mm. 


Structure in Asphalts Indicated by Solvent- 
Treated Surfaces—R. N. Traxler and C. E. 
Coombs, in IND. ENG. CHEM., vol. 30 (1938), No. 4, 
pp. 440-443. 

Asphalts are usually considered to be protected 
lyophobe sols made up of soft, rather fluid material 
as the medium, and harder carbon compounds of 
higher molecular weights as the dispersed lyophobe 
portion. A study of their flow characteristics in- 
dicates that asphalts do possess varying degrees of 
internal structure, depending on the source of 
material, method of processing and temperature at 
which the rheological test is made. 

The authors have found that asphalts which show 
distinct anomalous flow characteristics, as mani- 
fested by a high rate of age hardening, marked 
elastic properties, etc., give surface designs when 
treated with partial solvents such as ethyl ether 
and 86 deg. Be. naphtha. On the other hand, as- 
phalts that are essentially viscous show no such 
designs. This opens a new method of characterizing 
asphalts, particularly as the presence of a surface 
pattern revealed in this manner indicates the 
presence of structure in the asphalt. Different 
patterns are obtained according to whether ether or 
naphtha is used for etching and these patterns are 
reproducible. Furthermore, different asphalts give 
different patterns with a particular solvent, so here 
is a possible means of identification as to type; 
source and degree of processing. Though the designs 
probably indicate the presence of structure, they 
do not necessarily show what the structure actually 
is. Some characteristic patterns obtained with ether, 
greatly enlarged, are shown in the accompanying 
illustration (left, after one hour; right, after one 
month). 

TREATMENT. Tin containers 5.5 cm. in diameter 
and 0.7 cm. deep (the lids of three-ounce penetra- 
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Change in surface patterns of asphalts treated with ethyl ether (X 222). 


Top: after one hour. 


tion tins) were filled with the asphalt to be investi- 
gated. The samples were placed in a closed box at 
atmospheric temperatures to protect the asphalt 
surfaces from dust but to permit contact with air. 
A sample was removed from the box after any de- 
sired interval of time. A small quantity of the 
solvent was poured on the surface and allowed to 
remain about five seconds and then whisked off. If, 
after evaporation of the small quantity of solvent 
remaining, a design had not appeared on the surface, 
the treatment was repeated. Usually two applica- 
tions of solvent were sufficient, but in some cases 
three were necessary. 

Although the patterns change with the age of a 
sample from the time of pouring and with a change 
of solvent, good reproducibility of design can be 
obtained with most asphalts at a given age using a 
particular solvent. 


Aerometric Determination of the Character- 
istics of Tar Oils—R. Heinze and F. Peschke, in 
BRENSTOFF-CHEMIE, 1938, pp. 81-87. 

Recent work by Heinze and Marder has resulted 
in setting up formulas by which the heat value, the 
elementary composition and the cetene number of 
a tar oil may be calculated from the density, sup- 
plemented in certain cases by distillation data. 

To test the reliability of these formulas the authors 
examined a series of 37 tar oils and have found that 
these formulas are applicable within the usual condi- 
tions of practice. 


New Method for Recovering Asphalt from 
Pavement Samples—Hermann Suida and H. 
Hoffmann, in PETROLEUM, vol. 34 (1938), No. 
4, pp. 1-4. 

The method heretofore in use for recovering 
asphalt or bitumen from large samples of road coats 
involves considerable trouble and is not entirely 
reliable, because the solvents used (carbon disul- 
phide or chloroform) are not chemically inert. 
Instead, the authors employ pure benzol. In their 
method the sample (which may amount to two or 
three kilograms) is enclosed in a cloth bag and sus- 
pended below a copper condenser coil attached to 
the lower face of a five-liter autoclave; below the 
bag is placed a 600 cc. beaker containing 300 cc. of 
benzol. When the cover has been put on, the auto- 
clave is set in an oil bath; the air in the autoclave is 
displaced by pure carbon dioxide gas and the bath 
heated to 120 deg. C. for one hour. The pressure, as 
shown by a manometer, will rise to about two 
atmospheres. What the operation amounts to is a 
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Bottom: after one month. 


reflux extraction under pressure in an atmosphere of 
COs, which excludes the possibility of chemical 
decompositions. After cooling the extract is cen- 
trifugaled to remove filling material and the benzol 
is distilled off until a temperature of 130 deg. C. is 
reached, and the residual asphalt examined for 
softening point and penetration. The method is 
applicable to all kinds of asphalt-bitumen mixtures 
and in practice has given unobjectionable results. 


USE 


Economic Aspects of the Pawhuska Road 
Tests—W. W. Scheumann before WESTERN PETRO- 
LEUM REFINERS’ Assoc., Hot Springs meeting, April, 
1938. 

This paper reports the results of road tests in the 
summer of 1937 on the performance of fuel systems 
of representative cars of the 1937 model automobiles. 
The 9 test cars were driven approximately 10,000 
mi. during a period of three summer months. 

Ignoring the technical features relating to road 
test technique developed by this work, and confining 
the conclusions reached only to the economic 
aspects, it may be stated: 

The fuel system characteristics of the nine 1937 
model cars tested vary considerably. 

From the standpoint of permissible vapor pres- 
sures, if the poorest car were improved to equal the 
best, the refining industry could utilize additional 
butane in motor fuel amounting to 1.226 percent of 
the annual motor fuel requirements. It is estimated 
this would net the industry at least $16,000,000 
annually, and, in addition, decrease lead expense 
by $1,800,000. 

Fuel losses f-om rear tanks and carburetor vents 
will run from four to seven percent in hot weather, 
and higher, depending upon the type of driving. A 
conservative annual estimate of 1.96 percent mini- 
mum loss has been made by the writer. 

In hot weather this accounts for octane number 
losses of 1.1 to 2.0 octane numbers, and will average 
at least 0.54 octane numbers on an annual basis. 
In terms of lead, this antiknock loss is valued at 
approximately $2,000,000. 

An annual fuel loss of 1.96 percent from the car 
costs the consumer at least $65,000,000. 


Ascertaining the Aging Tendency of Motor 
Lubricating Oils—Seufert, in OEL UND KOHLE, 
vol. 14 (1938), No. 12, pp. 239-241. 

Existing methods of investigating the aging pro- 
pensities of mineral oils do not give concordant 


results, for two principal reasons: first the conditions 
under which the tests are made are artificially 
exaggerated and intensified in order to complete 
the test within a reasonable time; and secondly, the 
methods of separating the alteration products are 
faulty. 

The most reliable method appears to be that 
proposed by Noack, in which a sample of the oil is 
heated for one hour at 250 deg. C. and under a slight 
vacuum represented by a 20 mm. difference in level 
on a water manometer. After cooling the oil is 
diluted with a standard gasoline and treated with 
fullers earth. Then the solution is poured off and 
the fullers earth extracted with chloroform; after 
evaporation of the chloroform the residue is weighed; 
the amount of this residue is regarded as the measure 
of the aging tendency of the oil. The oil should be 
treated with fullers earth before being subjected to 
the heating processes to ascertain the amount of 
resins, etc. already present. Some oils may have large 
original amounts of impurities, which may be in- 
creased only a little by heating, while other oils 
with small original residues may show a large in- 
crease as a result of the test. Hence it is the difference 
between the before and after tests that is the real 
indicator of the oil’s quality. 

The chief objection to the original Noack test 
is that complete extraction of the adsorbed sub- 
stances by the chloroform is a slow process. It is 
now found better to use a 1:1 mixture of benzol and 
alcohol for the extraction instead of chloroform. 


Controlling the Combustion Process in 
Internal Combustion Engines by Analysis of 
the Exhaust Gases—Emilio F. Franchi, in 
BOLETIN INFORMACIONES PETROLERAS (Buenos Aires), 
vol. 14 (1937), No. 158, pp. 41-67. 

In this investigation the author analyzed the 
exhaust gas of an ASTM-CFR motor which was 
operated under standardized conditions and at 
known rates of fuel consumption. The fuels operated 
on were straight run airplane gasoline, cracked air- 
plane gasoline, pure alcohol, mixtures of airplane 
gasoline and alcohol, pure benzole, mixtures of 
airplane gasoline and benzole, and super gas 
(propane). 

From the large mass of analytical data obtained 
it is concluded that the analysis of the exhaust gases 
gives an accurate picture of the combustion process 
within the motor. With a fixed rate of carburetion 
and admitting the fuel mixture at a constant tem- 
perature, the variations of the surrounding atmos- 
pheric conditions have no apparent effect on the 
composition of the exhaust gas. The process is also 
not altered when the compression ratio is raised 
to the knock point, provided the other conditions 
remain unchanged. 

Under these conditions it is possible to calculate 
the number of calories generated in the motor by 
different fuels from the analysis of the exhaust gas. 
These calculations indicate that the combustion of 
mixtures of straight run airplane gasoline and 
alcohol within certain proportions generates a 
larger number of calories than the pure gasoline, 
notwithstanding the inferior calorific value of the 
alcohol. The same holds for mixtures of cracked 
gasoline and benzole, whereas cracked gasoline 
yields more calories than straight run gasoline. The 
super gas yielded more calories than any of the 
other fuels. 


Relation of Aging Qualities of Lubricating 
Oils to Their Sulphur Contents—W. Kley and 
R. Gottschalk, in OEL UND KOHLE, vol. 14 (1938), 
No. 11, pp. 220-223. 

Experience with the various kinds of autom tive 
fuels now used in Germany, including gen -rator gas 
brown coal distillates, and normal petroleum prod- 
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ucts, have brought to notice unsuspected differences 
in the aging characteristics of lubricating oils used 
in the engines; some oils which gave satisfactory 
service in normal Diesel operations were found to 
have very short lives when used in conjunction with 
some of the substitute fuels, while other lubricating 
oils in the same service performed satisfactorily. 
Investigation showed that the differences in the 
aging characteristics of these oils were correlated 
with their original sulphur contents. A lubricating 
oil with a low original sulphur content is very little 
affected by the sulphur content of the fuel, whereas 
if the original sulphur content of the oil is high, this 
sulphur acts catalytically to cause the oil to absorb 
more sulphur, to an extent that renders the oil 
unsuitable for further use. This indicates that lubri- 
cating oils destined for use in gas motors, or in other 
uses where the fuel contains appreciable amounts of 
sulphur, must be judged from a different standpoint 
and be more carefully examined than is usual when 
engines are operated with fuels of normal charac- 
teristics. 


Regeneration of Used Oils and its Possibili- 
ties—P. M. Edmond Schmitz, in BULL. Assoc. 
FRANCAISE DES TECHNICIENS DU PETROLE, 1938, 
No. 42, pp. 5-42. 

This paper is interesting chiefly from the fact that 
it contains a very extensive review of the whole 
question of reclaiming used lubricating oils. Numer- 
ous apparatus and processes employed in the United 
States and other countries are mentioned and more 
or less extensively described. 

Attention is again called to the fact that a used 
and regenerated oil may not be quite the same as 
a fresh oil, and not necessarily inferior. A reclaimed 
oil may be more stable, as is shown by comparative 
artificial aging tests. In such tests, and in practice, 
the reclaimed oil never shows the same degree of 
oxidation or aging as will the fresh oil. In this sense 
an oil may be said to undergo a sort of refining in 
use, by which unstable or susceptible constituents 
are destroyed or changed so that they may be re- 
moved in the reclaiming process. 

The author also refers to a point which it appears 
no one has yet thoroughly investigated. This is the 
possibility that in addition to the destruction of 
unstable components during prolonged use, there 
may occur changes in the chemical nature or mole- 
cular structure of lubricating oil, with formation 
of new hydrocarbons of a superior type. The author 
claims to have found in a regenerated oil a com- 
ponent of high flash point, low viscosity but lower 
coefficient of friction than could be isolated from 
the fresh stock of the same oil. By treating used 
oils with selective solvents, or subjecting them to 
a critical process of fractionation it might be pos- 
sible to find similar instances of new and more 
valuable products. 


SUBSTITUTES 


Power Alcohol—Report of Commonwealth Fuel 
Adviser, in AUSTRALIAN SUGAR JOURNAL, vol. 39 
(1938), No. 12, pp. 725-726; 739-748. 

At the present time, the only firm preparing al- 
cohol in Australia for motor fuel is the Australian 
National Power Alcohol Company. The distillery is 
equipped for fermenting both molasses and cassava, 
etc., but only molasses is used as the raw material. 
The plant has an installed capacity of 1,250,000 gal. 
per annum, but owing to the limited demand for 
power alcohol, the distillery is operated for only six 
months in each year. The product is sold to petrol 
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distributors under conditions prescribed in the Motor 
Spirit Vendors’ Act. The ex-works price is based upon 
the wholesale price of petrol, and at present is in the 
region of 1s. 6d. per gal. Delivered into the dis- 
tributors’ bulk storage tanks, the alcohol costs 1s. 
9d. per gal. or 8d. to 8'%d. in excess of the landed 
price of imported petrol with duty and primage paid. 

At the moment, the oil companies are compelled 
to purchase 1% gal. of alcohol for each 100 gal. of 
petrol imported into Queensland for consumption 
with the State. The alcohol is blended with petroleum 
spirit, usually in the proportion of 15 : 85 by volume 
and is sold as ‘“‘Shellkol,” “‘Plumekol,” etc., at a 
price 4d. per gal. below that of standard grade 
petrols. To recoup themselves for the higher cost of 
alcohol, and the lower retail price of the blend, the 
oil companies have raised the price of petroleum 
spirit throughout the State by %d. per gal. In 
Brisbane, standard and super grades of petrol are 
sold at 1s. 9'%4d. and 1s. 104d. per gal. respectively, 
as compared with 1s. 9d. and 1s. 10d. in Melbourne, 
and 1s. 8d. and 1s. 9d. in Sydney. 

No difficulty is experienced in disposing of the 
small quantity of alcohol fuel at present on the 
Queensland market. The oil companies do not seek 
to extend their sales of alcohol, however. The 
product is not advertised, attention is not drawn to 
such virtues as it possesses, and it is offered for sale 
only sufficiently widely to effect the disposal of 
the prescribed quantity. 

Under conditions now prevailing the sale of 
alcohol for use as motor fuel in Queensland costs the 
country about £45,000 per annum, of which about 
one-third is found indirectly by the Commonwealth 
government and the rest by the Queensland motor- 
ists, who have not considered the burden sufficiently 
onerous for complaint, but any further extension of 
the industry might become irksome. 

The vital point at issue in estimating the cost of 
producing power alcohol is the price to be paid for 
the raw material. If mill owners were to refuse to 
make molasses available to distilleries, at a uniform 
price to be charged to all consumers indiscriminately, 
then the cost of molasses alcohol might well be 1s. 
6d. per gal. instead of 1s. 4d. Also, before committing 
themselves to any action in fermenting B. syrups, 
the distilleries would need a binding assurance that 
syrups would be made available to them for a number 
of years, in adequate quantities, and at an equitable 
price which has been assumed to be £2 6s. Od. per 
ton ex mill. 


Germany's Progress in Oil Self-Sufficiency— 
Oskar Tokayer, in PETROLEUM PRESS SERVICE, vol. 
5 (1938), No. 6, pp. 61-64. 


The summer of 1938 will mark the end of the 
four-year period within which Germany was to be- 
come independent of foreign liquid fuels. 

It is a fact that domestic production of liquid 
fuels has made important progress. Imports of 
gasoline have been decreasing and last year (1937) 
were 20 percent under imports in the preceding year. 
Total production of synthetic gasoline in 1937 was 
850,000 tons, an increase of some 500,000 tons over 
production in 1936, and brought the contribution 
of domestic supplies to Germany's total require- 
ments of light motor fuels from 43 percent up to 
62 percent. Although this represents considerable 
progress, complete independence in the sphere of 
light motor fuels is still somewhat remote. 

With other mineral oils the case is different, and 
there is little at present to indicate Germany's 
ability to dispense with foreign supplies of these 
for many years to come. The production of these 
oils from domestic sources on any considerable 
scale has hardly begun yet, whereas requirements, 
as may be seen from the following table, are steadily 
increasing :— 





German Total Mineral Oil Cons umption 














Inc. 

1937 1936 in % 

Light Motor Fuel... ... ... 2450,000 2,235,000 946 

Gasoline for “technical” pur- 

poses...... Maviehugaen 150,000 140,000 741 
i an 5 da 00.00 oe 110,000 110,000 _— 
Lubricating Oils........ 3 500,000 ,000 87 
ee ——- , 1,200,000 1,050,000 143 

Fuel and Diese! Oil Burnerst. . 460,000 430,000 7.0 
Asphalt... .. ; 550,000 500,000 100 











5,420,000 4,925,000 101 
sintuting kerosene for tractors; TFor supply to German vessels 
only. 


Requirements of oil products other than light 
motor fuels thus represent 54.6 percent of total 
German oil demand and the consumption of all 
of these, with the exception of kerosene, which is 
of secondary importance, is rapidly expanding. 
This applies particularly to the demand for gas oil. 
From all of which there seems to be no evidence 
that Germany is anything like approaching a state 
of self-sufficiency in liquid fuels generally. The con- 
tinuous increase in gas oil imports, now the biggest 
item in foreign purchases, is especially significant. 
Developments in the production of Diesel fuel oils 
from domestic sourc:s are still in the initial stages, 
and there is no indigenous output of these oils 
apart from the modest quantities obtained by re- 
fining domestic crudes and lignite by-products. 


Long Distance Travel with City Gas—A- 
Henke, in OEL UND KOHLE, vol. 14 (1938), No. % 
pp. 179-181. 

A one-ton Opel-Blitz truck, which ordinarily 
consumed 17 liters of gasoline per 100 kilometers, 
was fitted with four gas drums holding 219.4 liters 
of city gas under 215 atmospheres pressure (about 
3,200 Ib. per square inch), and with 90 percent of 
a full load made a round trip of 300 kilometers (200 
miles) between Hannover and Dusseldorf. Facilities 
for refueling with compressed gas were available 
along the route. The road lay partly over a moun- 
tainous terrain. Average fuel consumption, after 
everything was in proper adjustment, was 23.6 
cubic meters (829 cu. ft.) of gas per 100 kilo- 
meters. For comparison, an average of 1.6 cubic 
meter (56.5 cu. ft.) of gas is the equivalent of one 
liter of gasoline (one gallon gasoline equals 213.5 
cu. ft. of city gas). The entire trip, which would 
have required 210 liters of gasoline, was made with 
339 cubic meters of city gas. At the relative prices 
of 40 pfg. for gasoline, and gas at 12 pfg. per cubic 
meter, the use of city gas represents a saving of 
51.5 percent. (It should be remembered that gaso- 
line in Germany is heavily taxed). The average 
speed, part of the time through fog, was 25 miles 
per hour. The experiment is considered to demon- 
strate the practicability of substituting city gas 
for gasoline for long distance trucking. However, 
although there are now some 50 points in Germany 
where trucks can obtain city gas and methane under 
pressure, there are still too many such stations that 
are separated by more than 100 miles. It is true that 
a gas-propelled truck may carry enough gas to 
travel more than that distance without refueling, 
but for convenience these stations should be more 
numerous if this use of city gas is to be generalized. 

(This experiment seems to carry a more profound 
implication than might appear at first sight. If 
driving a truck with gas is as easy and relatively as 
inexpensive as that, a country without petroleum 
deposits but plenty of coal should find autarchy 
in motor fuel greatly simplified. It also raises the 
question as to the real necessity of building and 
operating great plants for producing gas to be con- 
verted into gasoline (Fischer-Tropsch process) for 
the use of motorists. Since the gas has to be pro- 
duced as a necessary preliminary to the gasoline 
synthesis, the latter operation would seem to be 
superfluous because the gas might be used directly. 
The art of gas manufacture from coal has long been 
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established on an efficient and economical basis, 
‘and under certain conceivable conditions in certain 
countries may yet provide respectable competition 
to the petroleum industry, particularly if petroleum 
reserves fail to keep abreast of consumption.—Ep.) 


RESERVES 


Oil in Australia—I. C. H. Croll, in MINING AND 
GEOL. Jour. (Victoria); vol. 1 (1938), No. 2, pp. 57-65. 

From the geological point of view the most un- 
likely petroliferous formations in Australia are those 
younger than Carboniferous in age. Victoria is the 
only State in which a substantial quantity of oil has 
yet been found, chiefly in the township of Lakes 
Entrance. The oil here occurs in a Glauconitic 
sandstone of Upper Oligocene age about 31 ft. in 
thickness at a depth of 1,238 ft. Of the 39 wells that 
have been drilled, 28 obtained oil in amounts 
varying from a few drops to about 138 bbl. a day. A 
small amount of dry gas, principally methane, is 
associated with the oil and in one case has been used 
for lighting and heating at the well-head. The oil 
obtained contains no gasoline or kerosene fractions. 
At the present time only a single well is in active 
operation. Numerous other holes have been sunk 
through the tertiary in this region without en- 
countering a trace of oil. A number of favorable 
structures have been recognized in various parts of 
the continent, but aside from the Lakes Entrance 
field the only tangible result has been the discovery 
of a few gas horizons. 


How Much Crude Reserves has U.S.S.R.?— 
L. David Wosk in OIL WEEKLY, vol. 89 (1938), No. 
8, p. 26. 


This is the concluding number of a series of seven 
articles in which the author discusses each of the 
oilfields scattered throughout the Soviet nations— 
Azerbaijan, North Caucasus, Emba, Urals, Turk- 
menia, Middle Asia, Sakhalin, etc. The geology, 
structure, production and prospects of these various 
areas, together with such statistics as are available, 
are discussed in extenso. 

After a thorough consideration of the areas visited, 
as well as the special conditions confronting the 
Soviet oil industry, the author feels that the Soviet 
reserves are great, sufficient to meet her increasing 
demands for many years. Though their production 
at present is concentrated mainly in Azerbaijan, 
new areas will be developed in the next five years to 
remedy this over-concentration. Their geological 
and geophysical technique has made great progress, 
in some respects being equal to that used in the most 
modern fields of the United States. Due to the wide 
variety of complex geology encountered over such a 
vast area, considerable time will elapse before 
sufficient trained personnel will be developed to 
cope with the entire situation in the detailed manner 
required for an adequate development program. A 
great deal of credit must be given Soviet geologists 
for the splendid work that they have done under the 
circumstances. 

The advance in drilling technique has not kept up 
with the geology, though it is rapidly improving; 
the lack of light portable equipment, in addition to 
increasing costs of production, has slowed down 
development, but this situation is now being 
remedied. 

A jump in production, as well as in efficiency, can 
be looked for in the next five years. 

Production practices are far behind those of most 
countries; the Soviets recognize this defect and are 
studying modern production practices (applying 
some now) preparatory to placing them in operation 
as soon as possible. 
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Growth of Soviet internal needs precludes any 
possibility of large scale exports for many years. 

The two outstanding requirements of the Soviet 
oil industry today are: (a) Peace (war would disrupt 
the entire program); (b) more trained personnel. 
The personnel can be and is being trained; the 
Russians are capable of being developed into good 
workers in both skilled and unskilled departments. 
The Soviet equipment manufacturing plants are 
progressing; their equipment is improving in both 
quantity and quality, and this improvement will 
continue to increase as the quantity and quality of 
their metallurgical industry increases (which is 
rapidly taking place). 

The Soviet petroleum industry generally, though 
not evenly in all departments, is advancing; in time 
it will be comparable in both size and efficiency with 
the most advanced in the world. 


ECONOMICS 


Geological Limits to Oil Law—Wm. W. Porter 
II, in BULLETIN AMERICAN ASSOCIATION PETROLEUM 
GEOLOGIsTs, vol. 22 (1938), No. 5, pp. 565-573. 


In this paper the author enters an objection to 
proposals for discarding the rule of capture in 
favor of the rule of ownership in place. He bases 
his proposition to retain the rule of capture on the 
ground that ownership of oil and gas cannot be 
determined on any other basis; the fact is, he says, 
that now after 75 years of oilfield development not 
enough is yet known about underground conditions 
to determine and apportion oil among surface owners 
with any approach to accuracy. 

An example is the Santa Maria Valley field, a 
major California field discovered in 1936, which 
field illustrates the impossibility of compulsory 
acreage allocations, and the impossibility of deter- 
mining ownership in place by engineering methods. 
A 4,000 bbl. well was offset 660 ft. by a 150-bbl. well. 
Two wells exactly one-half mile apart produced ap- 
proximately 3,000 bbl. per day and 700 bbl. per 
day, respectively, while an offset on a straight line 
between them produced only 250 bbl. per day. 
Two wells approximately 1,400 ft. apart were each 
producing less than 400 bbl. per day. A well drilled 
on a straight line between them produced more than 
1,500 bbl. per day. It is necessary to drill to find 
out how much oil exists in place under various lands. 
As all these discrepancies occur between wells less 
than 700 ft. apart, and within the total limits of 
the field, the futility of determining ownership in 
place is apparent. After the subsurface character- 
istics of such a field are reasonably well known, and 
the good and bad spots are discovered by drilling, 
the problem is solved, too late for the principle of 
ownership in place to have any value. 

Other instances of the same general kind are 
cited and discussed. 


Influence of Military Use on World Oil 
Markets—Denis S. Sneiger in OIL WEEKLY, vol. 
89 (1938), No. 10, pp. 45-46. 


With the continued mechanization of the armies 
of the world and the increase in size of these armed 
forces as well as naval expansion programs and the 
construction of larger fleets of airplanes, war or the 
threat of war directly affects the crude markets of 
the world. And in turn, oil has become a vital neces- 
sity to a nation involved in war or in the preparation 
for war. 

Figures on the amount of oil imported for military 
purposes by various world powers are generally un- 
reliable or otherwise impossible to acquire. How- 
ever, figures issued by the United States Bureau of 


Mines on the amount of oil imported by various 
countries reveal some interesting facts and show a 
definite trend not only to the more aggressive 
dictator-ruled powers such as Japan, Germany and 
Italy, but also to the two other European powers 
which would be involved in any continental war— 
Britain and France. 


Japanese imports have more than doubled since 
1933. In that year Japan imported 14,595,000 bbl. 
of crude and heavy oil and in 1937 it is estimated 
that more than 32,000,000 bbl. were imported. This 
estimate is based on the reported import figures for 
the first six months of 1937. 

In Italy and Germany, the imports of crude oil 
began a rise in 1934 which continued through 1937. 
In Italy the rise was especially sharp from 1936 to 
1937, the imports for 1936 being 2,196,000 bbl. of 
crude oil and for 1937, 6,550,000 bbl. In Germany 
the increase was not so pronounced, being little 
better than 1,000,000 bbl. of crude increase for 1937 
over the preceding year. 

Imports of crude oil to France began an upward 
swing in 1931, but the sharp increase took place in 
1933. In that year, France imported roughly 19,000,- 
000 bbl. of crude as against 7,000,000 in the pre- 
ceding year. Since then France has continued to 
increase her crude imports which in 1937 totaled 
more than 45,000,000 bbl. 


On the other hand, imports of crude oil into 
Britain have been at a fairly steady pace but im- 
ports of finished products have increased. 


These facts point to an accumulation of stocks for 
military purposes. How important these accumula- 
tions may be is not known, but undoubtedly they 
have some influence on the world oil market. 


GENERAL 


Bibliography of Geologic Structure Maps— 
Olive C. Postley, in BULL. AM. ASSOC. PETROLEUM 
GEOLOGISTS, vol. 22, (1938), No. 4, pp. 431-482. 


There is here compiled a list of structure maps and 
cross sections of areas that have been exploited for 
oil and gas in areas east of the Mississippi River and 
some producing states in the Mid-Continent region— 
published for the convenience of those interested in 
the technology of oil and gas. The entries amount to 
about 1,000 and relate to fields or occurrences in 15 
states: Alabama, Arkansas, Illinois, Indiana, Kansas, 
Kentucky, Louisiana, Michigan, Mississippi, Mis- 
souri, New York, Ohio, Pennsylvania, Tennessee and 
West Virginia. 

The references here given will be of undoubted 
convenience to workers in petroleum geology. 


Application of Bailey’s Theory to Tube-Stress 
Calculations—C. O. Rhyss, before AM. PETROLEUM 


INSTITUTE, Wichita Meeting, May, 1938. 

The general purport of this paper is to show the 
compatibility of R. W. Bailey's theory of creep 
stresses with the general operating conditions o! 
tubes in refinery equipment. 

In the introduction it is pointed out that, before 
the advent of Bailey’s theory, a method of calcula- 
tion, based on the combined work of Lorenz and 
Lamé, was used. This method applies only to condi- 
tions which do not include the cases of high metal 
temperature and high creep rate occurring in 
cracking-coil work. For such cases the method of 
Bailey, based on creep phenomena, is much more 
suitable. 

Elastic temperature stresses are then discussed. 
It is explained that they cause fracture only i 
materials which are elastic up to the breaking 
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point—like glass and cast iron. Where there is a 
considerable range of ductility—as in most tube 
material—it is practically impossible for rupture to 
occur due to temperature stress. Reference in 
support of this is made to current boiler practice and 
to destruction tests carried out by Standard Oil 
Development Company. Why, in spite of this, fur- 
nace tubes cannot be designed on a basis of press- 
ure stress only is explained by considering the effect 
of heat transfer on pressure - stress distribution and 
metal-strength variation through the tube wall. A 
numerical example is given, showing that high- 
metal-temperature conditions govern tube design. 

The form of equation most suitable for tube- 
stress calculations is presented. The equation is of 
such a form that, for a known working stress, the 
tube proportions can be found directly without any 
cut-and-try methods. This saves a considerable 
amount of time in determining tube sizes. 


New Developments in Petroleum Storage 
Vessels—D. E. Larson, before AM. PETROLEUM 
INST., Wichita meeting, May, 1938, 

The trend toward higher vapor pressures in 
motor fuels emphasizes the economic necessity for 
vessels designed to store volatile liquids without 
deterioration or loss by evaporation. 
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Methods commonly employed for reducing losses 
from volatile liquids include elimination of air cir- 
culation in the vapor space, reduction of temperature 
Variation, elimination of vapor space, the use of 
variable vapor space, and storage under pressure. 
Well-known applications of these methods are the 
use of gas-tight fixed roofs with conservation vents, 
reflecting paints, water-top roofs, water-spray 
systems, insulated roofs, sunshades, breather roofs, 
lifter roofs, water-displacement systems, floating 
roofs, and pressure vessels. 

More recent developments include the use of im- 
proved floating roofs for working tanks, balloon 
systems for existing storage tanks, balloon roofs for 
marketing tanks, and Hortonspheroids for a wide 
range of volatile products including all motor fuels 
and natural gasolines. 


BOOKS 


Petroleum Comes of Age, by Albert A. Law- 
rence; published 1938 by Rr. H. BARTLETT, Tulsa, 
Okla., 227 pages; $2.25. 


This book gives a lively history of the American 
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petroleum industry from the beginning, with par- 
ticular reference to the early phases, and more 
particularly still to the petroleum history of the two 
Oil Creek regions tributary to the Allegheny, the 
one in New York State which includes the Cuba 
(or Seneca) oil spring, and the other around Titus- 
ville in Pennsylvania. 

It was in these regions that American oil began its 
spectacular career, but the author does not follow 
it much beyond the land of its birth, nor does he 
carry the story much beyond 1880, when the in- 
dustry became of age and was ready to take up the 
Herculean task imposed by the advent of the 
automobile. 

In bringing to light the early discoveries and 
practices it has been made clear that the oil industry 
was really born long before 1859, and had already 
acquired the fundamentals of its technique when 
the famous Col. Drake appeared on the scene. The 
author has made a most interesting account of those 


far-off days, and he should have every cultured oil 
man for a reader. 


Publications of the Main Committee of the 
Central Office for Asphalt and Tar Research 
(in German), published 1938 by ALLGEMEINER 
INDUSTRIE-VERLAG, Berlin; 600 pp. with numerous 
illustrations and tables, RM. 18. 


This book treats of research and development 
work on asphalt and tar, their properties, uses and 
tests. Most of the book is devoted to detailed dis- 
cussion of the activities of the Central Office for 
Asphalt Research from 1919 to-date. This work has 
covered, from the German standpoint, practically 
every phase of asphalt research and applications. A 
36-page index carrying 2,000 entries is necessary to 
indicate the subjects treated. It contains a mine 
of information which should prove useful in asphalt 
engineering nearly any where. 
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Fruehauf Pipe Trailers in Iraq lay- 
ing 1200-mile pipe line across desert 


Typical Fruehauf heavy-duty tan- 
dem design pipe hauling Trailer. 
Engineered construction § insures 
easier pulling under heaviest load 


FRUEHAUF Trailers lead 
with transportation men the 
world over because they do 
exactly what they’re built 
to do—REDUCE HAUL- 
AGE COSTS! 


Part of this saving results from the 
fact that a Fruehauf Trailer can haul 
2 or 3 times as great a load as a 
straight truck—mainly because any 
power unit can PULL more than it is 


FRUEHAUF TRAILER COMPANY 


EXPORT DIVISION—431 S. Dearborn St., Chicago, IIl., U. S. A. 


Cable Address: FRUCO, Chicago 
Factory in Detroit, Michigan, U.S.A. 


eis? 


CUT HAULAGE COSTS 30 to 60% 





designed to CARRY. To this basic 
saving is added the economy ofrugged, 
mountain type brakes; rubber-mounted, 
horizontal radius rods; self-lubricating 
spring shackles; over-size bearings; 
strong, heavy-duty frame. Every Frue- 


hauf is thoroughly engineered 
throughout, and engineered to the 
particular job it has to do. 

For details on a Trailer to meet your 
particular haulage requirements, write 
or cable our 
Export Divi- 


. Pr 
sion today. ma a RA ERs 
VAN Bony  AMLERS 
D UM. RAILERS 
ARRy, AILERS 
foils bie. RAILERS 


TRUCK I$ LIKE A HORSE 





FRUEHAUF TRAILERS Yezs” 


WORLD’S OLDEST AND LARGEST MANUFACTURERS OF 


TRUCK-TRAILERS 





RUSSIA 


(Continued from page 102) 


(L4-760) with the following basic ad- 
vantages over the old type equipment: 
increased loading capacity; increased speed 
of lifting and sinking operations; improved 
conditions for operation of chains, cog 
wheels and couplings, all of which were 
improved in design and_ construction; 
minimum wear of cable, due to increased 
diameter of drum and better winding of the 
three rows of cable; improved portability 
without dismounting, double lever brakes; 
and hydromatic brakes. 
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The first test with this new hoist was 
made at Baku, drilling to 8,100 ft. Drilling 
was started with a six inch pipe, using a 
2134 in. PX bit. During the first four days 
1,435 ft. were drilled. After reaming, a 16 
in. conductor was sunk and using the same 
six inch pipe, but with a 1534 in. bit, the 
hole reached 4,385 ft. in 13 days. During 
the following 27 days, drilling was carried 
out with a 1334 in. bit, and again six inch 
pipe, to a depth of 5,850 ft. Drill pipe was 
then reduced to four inch size, and an 1134 
in. bit employed; with which the 6,000 ft. 
level was reached within the following 30 
days. During the entire period bits were 


changed 46 times, of which 40 changes 
were below 3,900 ft. 

Drilling conditions were not favorable, 
but the hoist operated without trouble, the 
brakes showed little wear, brake washers 
did not become overheated, and the cable 
worked satisfactorily. As a result the Lieut. 
Shmidt plant began to manufacture the 
hoist under mass production methods. 
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Universal preventor capable of handling 12 in. 
diameter casing under pressures of 100 atm. 


Closed type rotor R 700-S2 has ad- 
vantages over previous types as it enables 
continuous operation at a speed of 200 
r.p.m., while basic roller support and lower 
ball support enable a fair distribution of 
horizontal and vertical loads to eliminate 


Another view of the preventor with 100 atm. 
pressure capacity, weighing 114 tons. 
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THE SUN NEVER SETS ON THE VAST 





empire oF LINCOLN entuusiasts 


In almost every time zone around the globe you 
will find Lincoln “Shield-Arc” welding blazing the 
way daily to lower costs for the Petroleum Indus- 
try. The unmatched speed of this welding process 
and the excellence of its welds have won for it 
world-wide acceptance as the standard for weld- 
ing economy and quality. 

Hundreds of thousands of miles of oil and gas 
pipe lines, welded by “Shield-Arc” Welders and 


“Fleetweld” Electrodes, possess joints that are as 
strong and lasting as the pipe itself. Modern re- 


fineries throughout the world, impossible without 
welding, are predominantly of “Shield-Arc” welded 
construction. Pumping stations, tank farms, oil 
barges and tankers—these, too, are built almost 
everywhere with “Shield-Arc” Welders and “Fleet- 
weld,” saving money for both builders and users. 
And now string after string of well casing is being 
run, “Shield-Arc” welded by “Fleetweld” or “‘Shield- 


Arc 85” for permanent, low-cost construction. 


See how this Lincoln team cuts your costs. Mail 
the coupon for free bulletins. 















ae 


THE LINCOLN ELECTRIC COMPANY ¢_ TMHELINCOLN ELECTRIC COMPANY 


Dept. P-514 Cleveland, Ohio 
CLEVELAN D, OHIO Send free bulletins on (1) Pipe line con- 
Largest Manufacturers of Arc Welding Equipment in the World 
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well casing. (]) Welding Procedure 
Guide (Bul. 401). 
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IN ANY COUNTRY! 


Whether it’s in Iran, Illinois, Mosul or Mex- 
ico, common nails are available at about Se a 
SHEAR-RELIEF Valve repair parts 
are therefore inexpensive and handy .. . 
since the sheared nail is the only damaged 
part when this valve unloads excess pump 
Avoiding a cracked fluid end, a 
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150 ton swivel with conic roller bearings. 


known in Russia as type SV 4-150. 


not tire the operator so rapidly as do 
mechanical brakes, and consequently the 
rate of breakdowns is lowered. 

Many improvements are said to have 
been introduced to the type SV4-150 
capacity 150 tons, which now 
offers greater steadiness. Base supports are 
of higher precision and oilers have been 
Bo.h this model and 
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improved in design. 
blown-up rotary hose, or a costly pump part 
by sacrificing the price of a nail is a saving 
in any man's language. That's why so many 
SHEAR-RELIEF Valves are today in use 
internationally. 


SV5-75, capacity 75 tons, are designed for a 
speed of 200 r.p.m. In the former radial 
roller, conic roller and ball bearings are 
used for directing base and top bearings, 


For complete details, refer page 
71, your 1938 Composite Cataloy. 
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shaking. The improved lubricating system 
prevents leaking or contamination. De- 
signed for depths down to 10,000 ft., the 
rotor was tested by drilling to 4,000 ft. at 
Baku—its operation thus proven satis- 
factory, it was taken to other wells for 
further use. 

Universal blowout preventors of 12 and 
16 in. diameter PUS are entirely new in 
drilling practice, and their advantage lies 
in the simplicity and reliability of design 
which insures complete hermeticity of wells 
drilling in oil sands under gas pressure. The 
revolving socket mounted on a square rod 
inside the preventor enables drilling under 
well pressure. The preventor was tested at 
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Baku by drilling to 1,250 ft. under gas and 
sand eruption between 10 and 70 atmos- 
pheres, and drilling was continued success- 
fully at 2,250 ft. under pressure of 20 
to 50 atmospheres. The 16 in. preventor 
differs from the others by the bayonette 
coupling, which closes automatically, while 
a lever mounted in the well unlocks it. This 
latter type of preventor is still undergoing 
tests. 

Hydromatic brake GTI-915 meets all 
requirements of modern Soviet drilling 
technique, and has advantages over mech- 
anical brake systems. It decreases vibration 
and reduces wear and overheating of brake 
plates and pulleys. Hydromatic brakes do 


(Continued on page 124) 


The SV5-75 swivel for a capacity of 


75 tons. 
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ORKING with the heavier ends of the hydro- 

carbons which filter upward through all inter- 
vening beds, the Smith System of Soil Analysis 
Surveys is a valuable aid in exploration work. By 
taking a sufficient number of surface soil samples in 
lines extending in several directions over the land 
and studying the hydrocarbon content of ALL sam- 
ples, with special attention given to the unusually 
high showings in relation to the mean average for 
the group, valuable subsurface data is made available. 
Our work has demonstrated that unusually high 
showings are found over disturbed edges of traps 
and that no beds are impervious to the upward flow 
of these heavier hydrocarbons. 


Samples of the surface soil are taken carefully, sys- 
tematically, and in sufficient number to assure best 
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SOIL ANALYSIS SURVEYS 
INCREASE Your Percentage of “Hits” 
REDUCE Coty Gailures 


results. The field work can be done quickly and 
easily . . . two features of special interest to those 
with properties in remote parts of the world . . . or 
where terrain difficulties are encountered. 


The utmost care is taken in the laboratory analyses 
of samples and in computing the mathematical curves 
which, together with other data, are studied by our 
interpreters. Reports include a written interpretation 
of findings, cross section graphs indicating relative 
hydrocarbon content of soil, and maps giving our 
conception of oil bearing traps, if any are indicated. 


All types of structures are outlined, anticlinal, 
faulted traps, stratigraphic, and salt domes... an 
interesting number of Smith Soil Analysis Surveys 
have been proved by drilling. Ask for literature, 
cost estimates and other information. No obligation. 
Surveys are available in any part of the world. 


* *« « GEOLOGICAL « «x «x 


Secientifie Serviee Co. 


Robert O. Smith, President 


418 PETROLEUM BUILDING 
Houston Office: 703 Second National Bank Bldg. 





FORT WORTH, TEXAS 













OF EVERY KIND FOR THE 
OIL FIELDS AND DISTRIBUTION 


——UlUleM 


TANK TRUCKS 
TANK TRAILERS 
PIPE CARRIERS 


TRAILERS FOR 
EXCAVATORS AND 
HEAVY MACHINERY 


WELDING AND 
WORKSHOP TRAILERS 


TRUCK WINCHES 


TIPPING GEARS AND 
METAL DUMP BODIES 


BOILER TRANSPORT 


Factories at: 





ROAD TRANSPORT EQUIPMENT 








London, Kingston, Letchworth, Liverpool and Shipley 


WALFORDS OVERSEAS LIMITED 
ABBEY HOUSE, BAKER STREET, LONDON, N.W.1 
London and Export Offices of W. P. Butterfield Ltd. 
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while design of the latter provides for four 
variants of the base bearing—three sizes of 
ball and one of roller cone type. 

In an attempt to speed up operations 
wedges have been used instead of another 
set of elevators. The salient feature of these 
wedges, type KB6, is their light weight and 
the interchangeable pipe catches of various 
sizes. These have a fine thread which 
prevents damage to the pipe. Time spent in 
running the pipe has been reduced by 40 to 
60 percent by their use. 

A rather obsolete type of safety reel has 
been improved to give the new type 
SKB1. It is regulated by the driller from 
his position, and the improvement consists 
of automatic unscrewing of the pipe and 
drilling tools. 

Another case of equipment never tested 
to the extent of its designed use is type 
AFG-250 pressure head, which was de- 
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veloped to withstand pressures up to 250 
atmospheres and is claimed to represent 
considerable improvement over previous 
models. The test unit was installed on a 
Baku well flowing about 1,100 bbl. of crude 
oil daily, with considerable gas and sand, 
from 6,560 ft. through a barrel valve of 8 
and 10 mm. and at a pressure of 100 atmos- 
pheres. It was tested under reportedly 
trying conditions and proved satisfactory 
in operation; but, maximum pressure to 
which it was subjected was only 140 
atmospheres. 


EXPORTS 


Torat Soviet oil exports during the 
first three months of 1938 were down to 
61.3 percent of the 1937 shipments. About 
45,000 tons of crude oil and 244,289 tons of 
refined products were consigned abroad 


























Pressure head hook-up designated in Russia as 
type AFG-250, capable of handling pressures 
up to 250 atm. 


during the first quarter of the year, com- 
pared with 40,443 tons of crude oil and 
631,602 tons of refined products during the 
corresponsing period of 1937. Comparative 
values of both crude and refined products 
were Rbl. (gold) 21,140,000 (about $105,- 
700,000) as against Rbl. (gold) 37,490,000 
(about $187,450,000), respectively. 
J. WEGRIN. 


KIRKUK 


(Continued from page 63) 


Every effort is made to relieve the mono- 
tony of life on the field and at the pump- 
stations by the provision of facilities for 
recreation. Tennis courts, golf courses, bil- 
liards are available for the sportingly in- 
clined, while gardening affords relaxation 
for the more sedate. Married men are 
provided with accommodation for their 
wives and families. 

The houses are of substantial construc- 
tion and are fitted with all appliances for 
tempering the heat in the hot weather, and 
the cold in the winter months (and it can 
be very cold in the Syrian desert, where 
frost is not unknown.) 

Although temperatures run high in the 
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Where Bulk Transport 
is essential, but diffi- 
culties are many, these 
distinguished Tankers 
are doing their job... 
with utmost reliability 











ROAD 
TANKS 
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BUTTERFIELDS 


are playing an important part in the 
development of the mineral resources 
of the Middle East. Under extreme 
conditions, across arid deserts and 
over formidable mountain ranges, 
these Road Tanks (built and mounted 
on their chassis at the Butterfield 
Works at Shipley) are carrying their 
valuable loads of petrol... the motive 
force of progress to-day. Repeat orders 
clearly indicate the value placed on 
Butterfield reliability, by very many 
prominent operators. We invite you to 
apply for full data of Road Tanks in 
Mild Steel, Stainless Steel or Aluminium 


A three figure fleet of 
Butterfield Tankers 
is now on service in 
the Middle East... 
underconditions such 
as those illustrated 


Above illustrations show Butterfield 
Road Tanks on Leyland Chassis 





HEAD OFFICE & WORKS: SHIPLEY, YORKS, ENGLAND 
Telephone: Shipley 581 (5 lines). Grams: Tanks, Shipley 
LONDON OFFICE: Abbey House, Baker St., N.W.1. Phone: WELbeck 2939 


BRANCHES :—BIRMINGHAM, CARDIFF, DUBLIN, GLASGOW, LIVERPOOL. 
MANCHESTER, NEWCASTLE-ON-TYNE, NOTTINGHAM 
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AIRETOOLS 





Do a Thorough 


Tube Cleaning Job 


Quickly, Easily and Safely 


When that real tough job comes along and the coke is heavier 
than usual, then is the time Airetools are most appreciated. Sturdy 
and powerful double exhaust motors equipped with self-feeding expan- 
sion type Cutter-Heads of proven design are the answer. There is an 
Airetool Cleaner for every cleaning job in a refinery from the smallest 





heat exchanger tube to the largest transfer line. 
Our engineers always at your service. 


Write today for new Bulletin No. 12. 


THE AIRETOOL MFG. CO. 


SPRINGFIELD, OHIO 
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summer months, it is on the whole a 
healthful climate, and there has been a 
remarkable freedom from those epidemic 
diseases such as typhoid, cholera and 
plague—which make their appearance from 
time to time in the cities of the Near East. 
Special care is given to drinking water and 
an adequate supply of pure ice is always 
available in the summer months. 

The company maintains two hospitals, 
one at the fields end of the pipeline and one 
at the pump-station on the Euphrates. The 
former, which is of recent construction and 
is air-conditioned, has 26 beds; the latter 
has 12. For hospital treatment in Palestine, 
Transjordan, and the Lebanon, the com- 
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pany benefits by the excellent facilities 
offered in the Government Hospital at 
Haifa, the Italian Hospital at Amman, 
the American University Hospital, Beirut, 
and other institutions in Beirut and Tripoli. 

There are also 17 dressing-stations, 12 
of which are provided with small two- 
bedded detention wards. Each pump- 
station has a dressing-station attached to it. 

The company also maintains a traveling 
dental clinic and eight ambulances. 

The medical staff includes six medical 
officers, 11 assistant medical officers, two 
dentists and four sanitary inspectors. 

The local inhabitants make free use of the 
facilities available at the company s dress- 


ing stations and dental clinic. The number 
of out-patients treated free of charge at 
the dressing-stations in 1937 was well over 
5,000, while the number of attendances by 
non-employees at the dental clinic exceeded 
1,000. The principal diseases for which 
resort is had to the company’s dressing- 
stations are diseases of the eye, bronchitis 
and malaria. 


EGYPT 


(Continued from page 97) 


their oil refining operations that they are 
contemplating the expansion of the plant 
by the erection of a new asphalt plant to 
meet the requirements of the road plan 
which came into being with the Treaty of 
Alliance concluded between Great Britain 
and Egypt in 1936. 

Under this treaty the Egyptian Govern- 
ment agreed to construct and maintain in a 
good state for general traffic 20-feet roads, 
as follows: 


1. Ismailia to Alexandria, via Tel-el- 
Kebir, Zagasig, Zifta, Tanta, Kafr- 
el-Zayat and Damanhour. 

Ismailia to Cairo, via Tel-el-Kebir and 
thence along the Sweet Water Canal 
to Heliopolis. 

3. Port Said to Suez, via Ismailia. 

4. From the south end of the Great 

Bitter Lake to the Cairo-Suez road at 
a point 15 miles west of Suez. 

5. From Cairo south along the Nile to 
Kena and Kus. 

Kus to Kosseir. 

Kena to Hurghada. 


to 


Om 


It was understood that Great Britain 
undertook to improve and maintain the 
following roads: 


— 


Cairo to Suez. 

2. Cairo to Alexandria via Giza and the 
desert. 

3. Alexandria to Mersa Matruh. 


Naturally such roads and their upkeep 
offer a considerable outlet for asphaltic 
bitumen, a point of no small importance to 
Egypt’s two refineries as sources of this 
product. 

Progress of refining in Egypt has steadily 
advanced in recent years, as is shown in 
the accompanying table which gives details 
of total refinery output for the years 1934 
to 1936. 


Output of Egyptian Oil Refineries 





1934 1935 1936 
(in tons) 

Gasoline. 77,025 73,488 83,126 
Kerosene. . . 26,329 25,415 28,765 
Gas oil. 19,319 11,104 16,807 
Fuel oil... .. 96,748 121,674 113,815 
Diesel oil. 12,242 15,471 11,436 
Fuel oil....... a 65 __753 
Total . ... 231,663 247,808 254,702 
Asphalt and coke. . 57,637 91,004 84,408 


In order to meet the country’s require- 
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6. Automatic temperature controls for 
heat treating furnace. 


ener and inspection for accuracy. 
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1. Bar storage and Medart bar straightening machine. Ample stocks are always carried at 


St. Louis and Los Angeles to guard against transportation delays. 
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THERE IS NO } 


ECONOMICAL | 
SUBSTITUTE | 
FOR QUALITY 
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AXELSSON 


DEEP WELL PLUNGER PUMPS 
SUCKER RODS 


Axelson Manufacturing Company, P. o. sox 98, ver- 


non Station, Los Angeles * St. Louis * 50 Church Street, New York * Tulsa 
Mid-Continent and Eastern Distributor: Frick-Reid Supply Corporation * Rocky 
Mountain Distributor: Great Northern Tool & Supply Company. 


7 Rechecking alignment of forged end 
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10. Axelson continuous type shot blast 
cleaning machine. 


Yr 


12. Machining and threading Sucker Rod 
pin ends. 


14, Gaging threaded pin after machining 


16. Checking pitch diameter with “NO- 
GO" gage. 


18. Proper assembly of couplings to pre- 
vent reversal of stress in pumping 


5. Close-up of three-stage forging opera- 
tion. 


9. Discharge end of heat treating furnace 
32 feet wide and 36 feet long 


11. Discharge end of shot blast cleaning 
machine and inspection for defects 


13. Close-up of machining Axelson Sucker 
Rod pin ends 


15. Checking form, lead and pitch diams 
ter of thread with "GO" gage 


17. Checking relationship of tapered bot 
tom partial threads to base of shoulder 


19. Careful handling and loading of 
finished rods in cars 























UNIT RIG PporrtTABLE 






Outstanding for Exploration Service 


More portable and economical. 

Easier to operate. 

Faster and stronger. 

Fully enclosed and dust proof. 

Easily moved and can be rigged up quicker. 
Built to last indefinitely (with minimum care 
and attention). 


UNIT RIG Model U-10 powered with large Cater- 
pillar Engines being hauled on one truck intact. 


ROTARY 


Aso because ——_ 


It has Flexible Speed Con- 
trol—with just one lever. 

All chains and sprockets run 
in oil. 

All parts are standard and 
easily accessible. 


It will fit most drilling jobs. 
Write for details 


UNIT RIG 
AND EQUIPMENT CoO. 
TULSA, OKLAHOMA 
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ments of crude petroleum and products it 
has been necessary to import both liquid 
and solid products, the quantities imported 
during 1934 to 1936 are shown in the ac- 
companying table. 


Oil Imports Into Egypt 





1934 1935 1936 
In tons 

Crude petroleum...... 110,726 92,416 127,336 
BN ssw 0-0-4-0s00 . 12,548 15,124 25,967 
White spirit 166 177 106 
Kerosene...... ; 260,955 253,128 276,832 
Fuel oil, etc... ... 160,338 268,134 241,733 
Lubricating oil 17,008 22,451 14,577 
ee... 561,741 651,430 686,551 
Petrolatum... . 245 298 185 
Paralfin wax... 467 482 572 
Orxokerite and ceresin. . 15 11 8 
Asphalt and bitumen. 5,058 6,042 7,321 


Consumption of refined petroleum prod- 
ucts in Egypt shows a considerable upward 
trend and, while the average for the ten- 
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year period 1927 to 1936 was 571,100 tons 
per annum, the total in 1936 was 662,040 
tons. The figures in the accompanying 
table are taken from a recent report by the 
British Commercial Counsellor at Cairo, 


Oil Imports Into Egypt in 1936 by 


Countries of Origin 
Fuel 








Lubric- and 
Crude Gaso- Kero- ating gas Total 
oil line sene oil oil 
(in 1,000 barrels) 
Iran. ... 7117 66 401 — 909 2,093 
Roumania. - — 983 1,285 51 311 1,770 
US.S.R.... —_ — — a 413 
Neth. W. Indies. . —_ — — — 354 354 
Venezuela. — —_ — 107 107 
Neth. E. Indies. — 57 —_ — 24 81 
United States. . ——_—- — 28 —_ 28 
Belgium and Luxem- 
urg.... o_o — 16 —_— 16 
United Kingdom..... —_ — —- 9 — 9 
Germany... .. Soe lc - 2 
Other countries. . .. 189 — 115 2 - 310 
Total . 906 246 2,210 108 1,713 5,183 


Egypt also has a certain amount of 
export trade, although during the last few 
years it has been on the decline, as shown in 
the accompanying table. 


Consumption of Petroleum Products in Egypts 





1927-1936 
average 1936 
In tons 
Gasoline. . 60,868 83,560 
Kerosene 290,364 304,447 
Diesel and gas oils 130,232 187,333 
Fuel oil. . . . 51,590 30,050 
Lubricating oil : 18,471 19,935 
DK a 6cnadeettnckecheseeee 19,575 36,715 
MR Titosspareahdhaniesesun 571,100 662,040 


Being on the main route from Great 
Britain and from the Mediterranean to the 
East, bunkering centres are 
located at Port Said and Suez, where are to 


important 


be seen bulk storage depots of some of the 
leading companies, including Shell, Vac- 
uum and California Texas Oil Company. 


Exports of Petroleum from Egypt 





1934 1935 1936 
In tons 
ere 27,984 22,923 22,849 
Roose aid as i 551 2,403 1,878 
Fuel oil, etc.. : 1,429 11,150 4,374 
Fuel oil (bunkers) 61,581 49,504 47,901 
Lubricating oil 62 70 182 
Aspahit. 46,537 75,231 47,966 
138,144 161,281 125,150 
INDIA 
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the rate of 23 bbl. per hour for 24 hours. 
The caving formation mentioned, shut this 
oil off and the well had to be cleaned out 
and the casing run to shut off the cavings. 

This was accomplished by landing a 
string of casing at 7,844 ft. and the oil 
flowed inside and outside this casing, at the 
rate of about 200 bbl. per day in all, from 
the upper and lower strikes. The oil at the 
bottom did not flow freely from the bot- 
tom, and the oil there—apparently of good 
quality and similar to the Khaur oil—was 
apparently largely shut off. 

Some water then showed up and the 
source was investigated by various tests 
before it was decided to produce only the 
black oil from higher up and concentrate 
on a new we'll, which was fully justified by 
the good indications of green oil in the 
first deep test. 

On May 15th, 1937, Attock brought in 
this additional test flowing 590 to 600 
bbl. per day through a %-in. bean. The 
oil was of good quality and came from the 
7,715 ft. level. Production of this test, 
called the Coronation Well now remains 
steady at about 454 bbl. daily with no 
signs of water. It seems reasonable to 
assume that this well which is higher up on 
the structure, will remain water free and 
that the first deep well had encountered 
edge conditions. 





(Continued on page 130) 
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25,000 bbl /day—Single Debutanization Unit 


One of the largest single unit pressure 
distillate fractionation plants in the 
world is the Alco-designed-and-fabri- 
cated unit in Iran. 

Unstable pressure distillate is pro- 
cessed in a 9 ft. x 70 ft. debutanizing 
tower for close fractionation. Reboil 
heat of 25,500,000 BTU/hr. is supplied 


by circulation of tower bottoms thru 











A LT 
AMERICAN LocomoTIVE CoMPANY 


THIRTY CHURCH STREET 











NEW YORK, N. Y. 








a furnace operating at an efficiency 
of 74%. 

95% of the butane and lighter frac- 
tions are removed, and 99.6% of the 
pentane and heavier fractions are 
retained. 

Two years of successful operation 


demonstrates the soundness of ALCO 


engineering and design. 
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AMERICAN LOCOMOTIVE SALES CoRP. 


ARTILLERY HOUSE, ARTILLERY ROW, LONDON, S. W. I, ENGLAND 
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LEACH EXCHANGERS 
for 


High Temperatures 
High Pressures | 
= ya ~~ 


SS 


(frac) 


High Heat Transfer 
Low Vapor Pressure Drop 
Long Tube Life 
Easy Cleanability 





| 





Leach Exchangers are fully protected 
by U. S. and foreign patents 


Cc. H. LEACH CO. 
117 Liberty St. New York | 

















RENOLD 





Designed and made to A. P. I. specification by 
the world’s leading driving chain makers. 
Send for leaflet No. 216/32 


‘THE RENOLD & COVENTRY CHAIN CO., Ltd. 
MANCHESTER, ENGLAND 
Agents throughout the world 





CUT 
DRILLING 
COSTS 


by keeping your 


holes straight with 


SYFO 
CLINOGRAPH 





Sperry-Sun Well Surveying Co. 


1608 Walnut Street, Philadelphia, Pa. 
425 Petroleum Building, Tulsa, Okla. 
3118 Blodgett Avenue, Houston, Texas 
549 East Bixby Road (3800 Block, Atlantic Ave.) 
Long Beach, Calif. 
332 North Morningside Drive, Corpus Christi, Texas 
Bonnet Bldg.,Cor. Lafayette and W. Vermillion Sts. 
fayette, ° 
c/o Elks Club, 17th and I Streets, Bakersfield, Calif. 
1409 East Valley Road, Santa Barbara, Calif. 
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(Continued from page 128) 


The third deep well at Dhulian was 
drilled into the green oil at 7,659 ft. early 
in November, 1937. Initial flow rose to 800 
bbl. per day but is now 480 bbl.—a con- 
siderable extent due to reduction in size 
of bean from ;%-in. to less than '4-in. 
This restriction was considered advisable 
partly from the storage standpoint and 
partly in the interests of economical re- 
covery of production. 

Developments at other drilling wells are 
as follows: one well encountered a good 
show of black oil at 6,200 ft.—about 50 
bbl. daily—but is being carried down to the 
deep horizon of the two main producers. 
Another well which did not give black oil 
in any appreciable quantity has been 
drilled to 7,553 ft. and is now being ce- 
mented. A further well has reached the 
depth of 3,020 ft. and new sites have been 
selected for additional wells. Should results 
at Dhulian continue to be as favorable as 
the earlier tests, consideration will be 
given to extensive alterations and additions 
to Attock’s Rawalpindi refinery. 

A well not previously mentioned had been 
drilled to 3,470 ft., where it got into trouble 
in a water sand and further deepening 
became impossible. It is now contributing 
to its cost by supplying water for field 
operations. 


OUTFIELDS 


Kharpa was first drilled in 1915, but is 
comparatively unimportant. Between 1930 
and 1934 Attock tested the Khaire Murat 
area several times—only small quantities 
of oil were obtained. Discouraged by lack of 
success with wells drilled at Chharat, that 
area was given up during the latter year. In 
1935 a test well was drilled at Bokra to 
3,505 ft. in which several oil shows were 
obtained, but no commercial flow. This 
test has necessitated a revision of the fore- 
cast of underground structural conditions 
be‘ore further tests. 

No further work has been undertaken 
at the outfields, due to concentration of 
energy on Khaur and 
Dhulian. Several areas are held under 
licence by Attock Oil Company Ltd., in- 
cluding prospecting licences over 150 acres 
in Dera Ismail Khan district. Indo-Burma 
Petroleum Company Ltd., on whom Attock 
has a call through its managing agents, 
has recommended the testing of an ap- 


resources and 


preciable area with good prospects near 
Rawalpindi, eight miles by road from the 
refinery. Two other areas have also been 
recommended, neither of which calls for an 
extensive test. 

The geological staff of 
Petroleum Company Ltd. has been con- 
centrating in Punjab and North-West 


(Continued on page 132) 


Indo-Burma 


OIL FIELD MAPS 


OIL FIELDS OF WORLD In 2 colors; 


2 sheets; size 80x44; Mercator projection. 
At the bottom, and forming a part of the 
map, are 7 large-scale inset maps of Cali- 
fornia, Mid-Continent, Mexico, Venezuela, 
Trinidad, Colombia, Iran, Iraq and Russia; 
also table of crude production by countries 
for 8 years, viz, 1930 to 1937. Official 
names of fields in red. Price, $5.00 paper* 


NEAR AND MIDDLE EAST in 3 


colors; size, 30x22; extends from Malta 


to Delhi, and Grozny to Addis Ababa; con- 
cessions detailed; pipelines and oil fields 
in red. Price, $2.50 paper* 


OIL FIELDS AND PIPE LINES— 
UNITED STATES 3 colors; 2 sheets; 


size 74x46; 15 large-scale inset maps; 
official names of fields in green; pipelines 
in red. Price, $25.00 paper* 


Oil Concession Maps of Vene- 
zuela and Colombia; and oil 
field maps of Argentina, 
Trinidad, Peru and Mexico. 


Our new series of state Oil Maps of Texas, 
Oklahoma, Kansas, Louisiana, New Mexico, 
Arkansas, Wyoming, Illinois and Michigan 
carrying official names of fields and show- 
ing main oil and gasoline pipelines, will] 
soon be on the market; average size of each 
map 40x50; scale, 8 miles to 1’’, except 
Texas. 


*Prices f.o.b. New York. 


INTERNATIONAL 
MAP COMPANY, Inc. 


90 West Street, New York, N. Y. 


Leading Publishers of Oil and 
Gas Maps. Established 1923 


WORLD PETROLEUM 








Jt 





The Kent Multelec ; 


Highly sensitive, yet powerful and 
robust, this important instrument 
will record or control temperatures 
up to 3,000°F., any change being 
shown on the recorder within two 
seconds of its occurrence. Multipiont 
recorders with distinctive chart 
readings are made for any number 
of points up to six. 





The potentiometric principle 
ensures perfect automatic tempera- 
ture compensation, and various 
features maintain accuracy at an 
extremely high pitch. 


This instrument is also available as a 
recorder and controller for pH or 
electrolytic conductivity. 
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Some Kent products for the 
oil industry Sone 





Crude Oil Meters. Orifice Gas Meters. 

Meters for Refineries. Temperature Controllers. 
' Pressure Controllers. Flow Controllers. 

Liquid Level Controllers. 








Pressure Regulating Valves. 

Specific Gravity Recorders. 

) 
Variable and Interchangeable Orifice Fittings. 
Steam, Air and Water Meters. 
Meters for Distribution. 

j 

4 

GEORGE KENT LTD., LUTON, BEDFORDSHIRE. LONDON OFFICE: 200, HIGH HOLBORN, W.C.!. PENANG: P.O. 
| Box 321. Agents :—SYDNEY : Gibson, Battle & Co. Pry., Ltd., P.O. Box 1595 B.B. MELBOURNE: George Kent (Victoria) 
a Pty., Ltd., 395, Collins Street. PORT-OF-SPAIN, TRINIDAD: Davidson-Arnott & Co., Union Club Buildings. PLOESTI, 

ROUMANIA : Walmsley & Ing, Oculist, Strada Vasile Lupu No. 13. TOKYO: T. Nakanishi, P.O. Box 424. ROTTERDAM, 
HOLLAND : Wm. C. Giootenhuis, P.O. Box 388. BUENOS AIRES, ARGENTINE : Evans, Tho: nton & Co., 165, Calle de Fensa. . 
. Shunt Meter for Gas. 
d 
3 





M 
co IRR RRS ER errr hr eee CAR io eer a RNOIn eM LSAEY ARSENY IN EUS KASD ESI OT Se ST AM eR a eee ee RE EER ‘ 











SULPHURIC ACID 


Recovery, Production, Concentration 


New construction and remodeling 
to meet refinery needs 


Chemico Sludge Conversion Plants for recovery 
of strong clean acid direct from raw 
untreated sludge 
Chemico Acid Production Plants 
Acid Separators and Concentrators 


Consultation, design and erection 
with performance guaranteed 


Chemical Construction Corporation 


30 Rockefeller Plaza, 

New York, N. Y. 
Cables:—Chemiconst, New York 
European Representatives: 
CYANAMID PRODUCTS, LTD. 

14 Finsbury Circus, E.C.2, London, England 


CHEMICO PLANTS are PROFITABLE INVESTMENTS 





FOR OIL STORAGE 


!MPORTANT CONTRACTS 
CARRIED OUT IN- 
GT: BRITAIN, FALKLAND Is. 
GIBRALTAR. BERMUDAS 
CEYLON 


a F.\ Ate), le) Fag at 


HUNSLET LEEDS, ENGLAND 


NDON OFFICE-2. VICTORIA ST. SWI 
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Frontier Province with a view to clearing 
up all outstanding problems and examining 
all possibilities. According to last reports, 
Indo-Burma held 18,833.8 acres of North- 
West Frontier Province under prospecting 
licence, of which 9,718.6 acres were in 
Bannu district, 2,995.2 acres in Dera 
Ismail Khan, and 6,120 acres in Kohut. 

Activity in western India is being in- 
tensified. Burmah Oil Company is under- 
stood to hold prospecting licences over a 
total of 2,535.2 acres in the Attock dis- 
trict in addition to its interest in Attock Oil 
Company. More recently (January, 1938) 
a report has come from Calcutta that oil 
had been found in the Suleiman mountain 
range, near Fort Munro. Immed.ately 
upon receiving the report Burmah Oil sent 
an expert by airplane to examine the oil 
on the spot. Fort Munro is about 150 mi. 
south-southwest of Dera Ismail Khan 
and apparently quite near, if not actually 
in, the Mari Hills where oil was obtained 
about a half a century ago. 

Another district previously prospected 
which is due for further prospecting is Sind. 
Two companies applied to the government 
of Sind during November, 1937, for licence 
to prospect for oil and gas. It is believed 
that the government will refrain from 
granting licences until further preliminary 
investigations have been made. 

Only information disclosed as to the 
identity of the two concerns was that ap- 
plication had been made by ‘‘a company 
operating in Assam, and another large 
concern.”’ The only company known to fit 
the former discription would be Assam Oil 
Company Ltd., subsidiary of Burmah Oil. 

The Sind desert lies in the oil belt and 
certain schools of geologists have always 
maintained that oil will some day be 
found there. 
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OIL TANKERS AT SWANSEA DOCKS 
JAMES MILNE, General Manager, 








(DISTRIBUTION 


The Great Western Railway Company’s South Wales Docks at CARDIFF, 
SWANSEA, NEWPORT, BARRY, PORT TALBOT and PENARTH (Harbour) 


are excellent terminals for oil 
distribution. 
SWANSEA DOCKS is one of the greatest 
oil ports in Great Britain. 
Important oil depots have also been estab- 
lished at CARDIFF and at PENARTH 
(Harbour). 

SITES FOR NEW DEPOTS 

ARE AVAILABLE 


For information apply to the respective 
Dock Managers or to :— 
W. J. THOMAS, 
Chief Docks Manager, 
Great Western Railway, 


CARDIFF 


Paddington Stn., London, W.2. 
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STORAGE 
TANKS 


any capacity 


for OIL, PETROL, ETC. 
ARC WELDED 


We are experts in the designing, manu- 
facture and erection of Welded Tanks. 


COMPLETE INSTALLATIONS 








Send us your Enquiries 


OXLEY ENGINEERING CO. L™- 


HUNSLET LEEDS, 10 ENGLAND 
Telephone: LEEDS 27468/9 Telegrams: OXBROS LEEDS 





LONDON OFFICE: Winchester House, Old Broad Street, E.C.2 
Telephone: LONDON WALL 3731 











Recreation 


Or Relaxation 
Choose the Chelsea 


Here you will find everything to further your 
comfort and enjoy it — outside 
rooms ... sun deck . . . beautiful dining 
room at the ocean's edge . . . superb cuisine 
. varied sports .. . and entertainment. 
You'll like your fellow quests . . . and the 
delightfully friendly atmosphere ote 
of The Chelsea. 


SPECIAL 





ARDWALK 





i ATLANTIC CITY 


MHIMAN + J CHRISTIAN MYERS - JULIAN 4. HUMANS 











\_WASHINGTON, D. ¢.— 


Hay-Adams House continues the 
traditions of the famous names which 
it perpetuates-the charm, the dignity, 
the inborn graciousness of gentility.. 
yet mindful always of the demands 
of the present day—for example 
Hay-Adams House is 


COMPLETELY 
Chir Conditioned 


RATES 
5 $ 
FROM 3 SINGLE 4s0 DOUBLE 


HAY-ADAMS HOUSE 


Opposite the White House 
Overlooking Lafayette Park 
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